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He7'e and There in This Volume 

At odd tuies when you are just looking for something interesting to read,’ with 
out any special plan in mmd this list will help you With this as a guide, you may 
visit faraway countries watch people at their work and play, meet famous persons 
of ancient and modern times review history’s most brilliant incidents, explore the 
marvels of nature and science play games — in short find whatever suits your fancy 
of the moment This list is not intended to serve as a table of contents an index or a 
study guide For these purposes consult the Fact Index and the Reference Outlines 
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Birds 161-70 
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Brain 283 

Some Gems among the Butterflies 367a 
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Interest-Questions Answered in This Volume 


What insect lives its entire life in the body of another 
Insect’ 108 

What plants are so small that it v.ould take a nuUioa 
of them to cover the head of a pm’ la 
\\ hat tree sometimes has several thousand trunks' 53 
How did the Indians cook food in baskets? 73 
Do living beings ever originate from nonliving matter? 
«5« 

IVhy are butterflies given the scientific name Of 
Lepidapttra? 365 

How did buckwheat get its name’ 338 
\Vhat animals often eat their own weight in food every 
day' 158 

Why IS the hour divided into 60 minutes’ 64 
Explain why an injury to the right side of |be brain 
may cause paralysis of the left side of the body, and 
vice versa 982 

Why did the ancient Egyptians mix straw ui their 
bricks* 309 

Where are even the roofs of houses built of stone and 
why? 131 

Which i» usually heavier the brain of a man or the 
brain of a woman* 280 table 
What Norse god was killed by a branch of nustletoe? 
30 

What king was inspired by a spider? 333 
According to the Babylonian myth, how did mankind 
lose the pit ol utimona] life’ 7 
rhe Bible has been translated into how many Uo 
guages* 135 

Explain how nature has built the bird for flying 156*7 
How many species of birds now exist? tjS 
Why do beavers build dams’ 90 
What » the only major sport that u completely 
American in origin’ 76 

Describe the remarkable eyes of the whirligig «o8 
How many color substances or pigments arc present m 
the feathers of birds’ 177 

Mention three imoortant differences between plants 
and animals 147-8 

How can bats ‘ ser” with their eyes closed’ 77 
What 15 a Karab’ 106 

How do balloonists guide their huge “gas bags*^ S® 
Name two birds that are mimics 164 
What European first saw the Pacific from the shoree of 
the New VVorld’ iq 

Who was the creator of “Peter Pan’’’ 6® 

region is called the “powder keg’’ of Europe? *3 
How are bacteria both a nuisance and a help to the 
food industry’ 14 

Why are voting sheets called “ballots”’ 36 
Where did Louis Braille get the idea for an alphabet 
for the blind’ 206 

What are the five chief types of sailboats' »i6 
What familv occupied five European thrones in the 
early 19th century? *25-6 


Which South American nation declared war on Ger- 
many in World War I and sent troops to fight on 
the Allied side in World War II’ 294 
How did beetles get their name’ 104 
Why was the strait of the Bosporus so named’ 256 
Whal IS a “squared circle”’ 267 
Why was basketball invented’ 76 
Ifriw do the tulip and the crocus get a start over most 
other plants in the spring’ 348 
Who were the first five players to be elected to Base- 
ball s Hall rf Fame? 64-5 pictures 
How does lymph differ from blood’ 209 
What IS a dearmghouse? 50 

Does a large brain indicate intelligence’ 280 table, 
*83 

How does a barometer help to forecast weather’ 57 
How IS air used to nop a tram’ 984 
What plant sometimes grows a foot a day? 42 
Which state now produces most of the world’s supply 
of borax* 252 

What part of your body weight u blood? 807 
What explorer flew over both the North and the South 
poles’ 373 

Who was the first man to go up in a balloon’ 33 
Explain what “Nirvana” means to a Buddhist 339 
How long does it lake a hen's egg to hatch’ 1 74 
Why are bobolinks welcomed by farmers in the North 
and dreaded )» ibe South’ 219 
Howdothevvorkerbeesearrypollen’ 93-4 94 picture 
Who wrote “Reading maketh a full man, conference a 
ready man and writing an exact man '? n 
How did Bombay become an English possession’ 235 
What IS meant by hybridization* 357 
Into what two classes are all cakes divided? 298 
When was the Bible first translated into the English 
lat^age? 135 

How are book sizes indicated’ 239 • 

Where is the oldest school m the United States’ 258 
Where does “Chinese jade” come from’ 360 
Why do the vnld men of Borneo build steep roofs’ 234 
Where is the Fertile Crescent’ 60. 6 map 
Where did Oolumbus first touch the soil of the New 
World’ 17 

What modern empire includes about one fourth of the 
inhabited larKf suriace oftfie earth*^ 317 
What city in the Indian peninsula is most holy to the 
Hindus* *23 

IVhich South Amrican city hat a subway system’ 340. 
Of what South American country is Portuguese the 
nauonal language’ 289 
Who was the ‘ ploughboy poet"’ 362 
Who are “the three B’s ’ of music* 278 
What poet said of himself ‘ I awoke one morning to 

find myself famous"’ 373 

What sport attracts more paid admissions every year 
than Miy other? 76 



KEY TO PRONUNCIATION 


Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the followmg vords: 
cape, at, far, fast, what, fall; me, yet, fem, there; 
Tee, bTt; row, won, f<5r, nfit, do; cure, but, rude, 
full, bfim; out; u=French u, German u; gem, 
go; ihin, then; n= French nasal (Jean); zh = 
French j (s in azure); JC=German guttural ch. 
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"DAAL (is ai) Before their voyages the an 
•^eient Phoenician sailors burned incense to 
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<rf banding together W large groups Baboons 
are easy to recognize by their long dogUke 
Baal as the god of fertil ty who made crops pow and snouta Large bare spots on cheeks and buttocks 
Bocks increase They advertised their national god to are often bnlhantly colored and pve them a startling 


HE Is AS 
SAVAGE AS 
KE LOOKS 


the many Mediterranean lands they touched and 
Baal cults pew up in Asia Mmor Egypt Greece 
Rome and Spam The greatest general of Carthage 
was named Hannibal ( favor of Baal } At one tune 
or another Baal was a deity of the Canaanitcs the 
Babylonians the Assyrians and the Aiabisas The 
Bible tells us that even the Jews \t times left all 
the commandments of the Lord their Qod and 
served Baal (II Kings xvu 16) 

The word 6aa2 is Phoen cun for owner or lord 
Every tree field town or mountam which had a 
rehgious significance was believed to have its own 
mdmdual Baal He was usually represented 
merely by stones or pillars Sometunea he 
was worshiped as 
a sun god (called 
Mdiarth at Tyre 
and BeUMerodaeh 
at Babylon) As a 
sun ged he had 
a sinister Bide and 
be was held re 
sponsible for 
drought plagues 
and other natural 
oalamities Ills 
priests would of 
ten stab them 
selves believing 
that the flow of 
their blood would 
induce ram To 
appease him bull 
ocks goats sheep 
and occasionally 
human beings 
were burned aliie 
The female 
terpart of Baal 
was Ashtoreth or 
Astarte worshiped 
as a goddess of 
fertility and 
also as a moon 
goddess , , , j 

Baboon In sue and habits the baboons or aog 
headed monkeys come between the apes and the tri^ 
dwelling monkeys (see Ape Monkey) Alwt 12 
spec es are known all of them native to Afnca or 

Arabia Though some of them climb trses xnostspenes 

are found in open rocky places where 

tection IS their ferocity their cunning andtbewhabU 


appearance Their front and hmd legs are about the 
same lenph which enables them to run fast on all 
fours But when fightmg they stand erect using 
their hamk to snatch tbeir foes and hold them 
while they bile and tear with their large camne teeth 
led by bid battle-scarred males they can defend 
themselves succe sfuUy agamst other wild beasts 
even leopards 

Away from human settlements baboons live cbefly 
on insects imd roots But whenever they get the 
chance they feast on farm crops The long tailed 
shaggy chaenut of South Africa are notorious planta- 
tion robbers Although men 
and watch dogs are often 
placed about a field at mght 
a great troop of chacmas 
may si p past with the stealth 
of seasoned gijemllas Chae 
ma sentinels are then placed 
at regular inter- 



cheeks and gnashing their great teeth Smee they 
are as laige and powerful as mastiffs and as quick 
as cats men without firearms will not cate to ap- 
proach them 

The largest of the baboons w the monstrous m<m- 
ifriB It has short legs dark brown hair on its body 
and a stump of tail less than two mches long. The 



2 


BABOON — 

bare spots on face and buttocks are patterned in 
w-id blue and scarlet. 

The martUed baboon or hamadryad {him'd-dri-ad^ of 
Arabia and northeastern Africa -n-as -worshiped by the 
ancient Egi-ptians and -was often pictured on their 
monuments. Its solenm appearance gained it credit 
for great n-isdom. The remarkable shaggj' coat of 
grayish-green is found only on the old males. 

Another baboon kno-wn to the ancient Egj-ptians 
is the amihis, -with an olive-gra3’ coat, darker paws, 
and a crest on the nape of its neck. It is found in 


the Sudan, Nubia, and on the -west coast of Africa. 
The yellow hahoon has no crest, is yello-wish in color, 
and is found all across equatorial Africa. Other 
species are the thick-maned gelada baboon of southern 
Abj-ssinia, the reddish-brown Guinea baboon, and 
the fierce drill -which resembles the mandrill, al- 
though lacking its size, swollen snout, and gaud3' 
coloration. 

Baboons have proved tamable when young. "When 
the3' grow older, however, they are given to terrible 
fits of rage and are therefore dangerous. 


HOW to GIVE a CHILD the Best Sta^'t in LIFE 


GENTLE SLEEP, NATURE 


B aby care. Parents have few tasks more exacting 
than that of properly caring for the new^-arrived 
infant. Certainl3' none is more important. 

The spirit that prevails in the home affects the 
baby greatty. He thrives best, ph3-sically and men- 
tall3', in a harmonious family eaxuronment in which 
mother and father feel secure in their relations with 
each other. Young couples who anticipate rearing 
children should 
know how to estab- 
lish their home life 
on a soimd basis of 
mutual affection 
and confidence. 

The first few 
months of a child’s 
life are especially 
important because 
(1) he is then com- 
pletely helpless and 
could not suiwive 
-without proper care; 
and (2) the manner 
in which this care 
is given helps to 
shape all the earlier 
habits that every 
infant must acquire. 

His mode of life 
during the first y^ear 
may start him on 
the road to a sta- 
ble, health3'’, joyous 
childhood, or it may 



Shakespeare's lUie above the picture emphasizes a baby's need for many 
hours of refreshing^ sleep daily if he is to grow into a healthy child. This little 
fellow, journeying in nreamland with his tiny pal, symbohzes all the babies 
in the world, whose rearing is an endless challenge to their parents. 


lead to one that is fretful, unhappy, and uncomfort- 
able for both mother and infant. 

Preparing for the First Days 
Too often, the very first da3's during which the 
mother has responsibilit3' for her newly bom infant 
are dap of trial and stress. Such amdous days can 
be avoided if the new mother -will prepare herself for 
her task. She should acquaint herself, not with a 
gmat deal of theory about child care, but -with the 
simplest needs of the child and how to meet those 
needs. If the baby is bom in the hospital, she prob- 
abl3' has been instmeted while there in the routine 
of bab3' care. She should expect that the first day 


or two at home ma3' be disturbing to the child. This 
is the time for the 3'oimg mother not to become 
alarmed, or anxious at every small sign of discomfort. 

When he entered the world, the bab3" was suddenly 
exposed to strange surroundings and new experiences, 
including cold and bright light; therefore, he cried. 
He continues to be sensitive to these things for many 
da3's. So the first thing to do is to put him to bed, 

well covered, in a 
s SOFT NURSE i" darkened room. In 

cold weather it may 
be necessary'- to use 
hot-water bottles 
under the mattress 
and outside the 
blankets. 

Bathing the Baby 
For the bab3’'s 
first bath the room 
should be warmed to 
about 80°F., and the 
baby stripped and 
placed on a warm 
blanket. He is then 
thoroughly sponged 
either -with water 
and Castile soap or 
-with oil, and then 
gently dried. The 
navel should be let 
alone and covered 
-with a sterile gauze 
pad about two inches 
square held in place 


b3’- a binder which completel3' surrounds the abdomen. 
If the antiseptic which the ph3'sician put into the 
bab3'’s e3'es soon after birth discolors the surrounding 
skin, it may be washed off genth'. The e3-es and the 
iimer parts of the ears and nose should not be touched. 
It is adr-isable to place the bab3'’s bed so that the 
head is about three or four inches lower than the feet 
for the first 24 hours. This enables fluids and mucus 
to run out of the -windpipe. 

Later on a full bath is given, -with care not to allow 
nose, mouth, or ears to be submerged. After the 
soap and water, the child is carefully dried, and 
then oiled or powdered, depending upon whether his 



sVin seems to be dry or ody Any coticeaWe disdtarge 
in the e.irs, nose eyes, and mouth shouW be gently 
removed, Lut ruttfets reaimni? mth cotton ftpfdt. 
cators « unpleasant to the baby and is often barm, 
ful 

During the first feT? days the baby’s steep should 
be disturbed only for his daily Sponge bath, ehanging 
of diafjcrs, and an attempt at breast feeding about 
three tunes a day 11 is uimecessaiy to give any 
iixafivc at this time, but he is ready to be ^ven 
occasional drinks of water from a bottle 

Establishing Proper Eating ilabita 

At some time dunng the first fen days of be life 
the baby is disturbed by the feeling of bungei — the 
gnawing sensation produced by strong toovementa cf 
the stomach muscles, which usually occur m anyone’s 
stomach when it la empty The baby naturally re- 
spends to jjua new sensstion with a vigorous ay If 
he 13 inunedifltely taken up and put to the mother’s 
breast or given a bottle, he will eagerly make sucking 
motions and will soon bo swallowmg With the first 
swallow the discomfort m bis stomach begins to go 
sway Thus be learns very early m hfe that eating » 
very satisfying Dnrmg the J'S'rt one or two days thw 
procedure should be repeated when the ba^ shows 
that he is hungry After that, hu feeding tunes should 
be arranged according to schedule, usually with 
afeediogetezy throe or four bouts If be haslea/sed 
the pleasure of nursing during the first few days, 
there is seldom any trouble ux getting him to eat 
enough later 

For the first few months, no food is as good as 
breast miU. from the mother If the baby w put to 
the brenst regularly, and if he is a vigorous baby, 
most moChen mil have sufScient milk If, after a 
thorough trial, it is definitely proved that the boby 
Will not tlmve on the amount he gets Jromhwraolber, 
additional food must be given This is offered to 
tie baby in a bottle, either after he bus had what 
he can get at the breast, or instead oi one, lao, or 
three of the brei»t feeding? The most cooimon addi- 
tional food which IS given nowadays is some modifica- 
tion of cow’s milk, diluted evaporated rwlk, or some 
of the ready-made infant foods Generally some form 
of sugar IS added to these mixtures, because mother s 
milk hag much more sugar than has cow’s milk Cod- 
liver oil and orange juice also are usually added to 
the diet 

Weaning the baby should not be diBicuH ij be baa 
previously been given a few opportunities to nurse 


BABY CARE 

Irma a bottle Gradual gufjstitution of the botffe 
fw the breast usually will forestall hjs natural re- 
luctance to make the change 

'The First Experiments with Solid Food 
Food other than milk can be offered at fibout the 
fourth month, at this time, most physicians advise 
cereal once or twice a day This is as much an edu 
rational as a nutritional erpeneoce, because il 
teaches the infant to get used to the spoon It is 
advisable to give the new food cautiously, never urg 
mg the baby to take more than be wants As soon a-s 
he gets used to the new method he will usually take 
all that he should A month or so later he may bare 
sieved v^ptabSps or vegetable soup at the mid-day 
feeding, thui getUng still another taste thrill He 
should be given each new article of food two or three 
days m succession so that those foods which cause 
tniuhle may be nofed and eifliwiated 
fYoin Kix montha until he i» a year old these foods 
may be added to the baby s diet baked potato spa 
gbetti, ncc, egg yolk, scraped beef or beef juice, light 
destortt, toast or ea'cibsck, crackers, cooked or raw 
fruity and bacon ’Xpward iba end of this penod, it 
n well to give foods to the baby in a less finely 
div'ided form so that he gets a chance to use his 
teeth, which are now coming uj The cup msy also hj 
used at this time, but only if he hkes it By the end 
cS his first year the child i; thus taught to eat a 
large variety of foods from many receptades 
As a cheek on the feeding, the chOd should be 
weighed every day during the first month or so, sad 
every week thereafter during the first year For the 
first lour or five months he gams almost ao ounce a 
day Ttua decreases to only about half a pound a 
month at the tme he is one year old 
Right Usbits of Sleep 

Habit formation is as important duiing the baby’s 
first >ear as proper core Hi» phyMc^J gwurth apd 
dei'clopmeat can befovorably loffueoced tf good hab- 
its of deep are e<tsbli- hed During hts earliest days 
the intant tends to sleep most of the tuoe Gradually 
bs need for prolonged sleep lessens The veiy young in- 
font wiU awoken when he is hungiy nv uncorofortabJe, 
announce his needs If he does net, he should 
be awakened for hi3 TORuIar feedings By the seventh 
or eighth month, he will be taking two long nape 
a day, morning and afternoon, and will have his long, 
uointeiTupted night s sleep of approvunately 12 houis 
tvery infant should pvsferaHy skep m a room by 
hunseff after the first half-year It is wise to estabfeh 
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BABY CARE 

the practise of placing the child in his crib, making 
sure that he is comfortable, and lea-^ring him at 
once, -svith the room darkened and the door closed. 
If he is restless at first or cries, he should be let 
alone and he will soon settle down. If he awakens 
during the night because he is wet or uncomfortable, 
he should receive the attention he needs; otherwise, 
he should not be disturbed. A healthy child’s rest- 
lessness may be merely an attempt to prolong his 
parent’s attention to him. 

Training in Cleanliness 

The child requires training in proper control of 
bowels and bladder. Correctly approached, this 
training ofiere no great difficulty for child or mother. 
Conscious control of bowel movement is usually a1^ 
tained in the latter part of the first j'ear. Training 
earlier than this frequently is unsuccessful and may 
lead to psychologic disturbances later. The most 
important feature of training is the establishment of 
regular habits of elimination. If the mother notes 
the child’s natural tendency, she wiU see that normally 
he has bowel movements at fairly regular inter^'als. 
Definite habits can be established by encouraging the 
infant to have a movement preferably directly after 
feeding, at the time each day at which a movement 
has usually occurred. As soon as the child is old 
enough to sit alone, a suitable chair or seat should 
be provided. Suppositories and la-vatives should be 
used only on the admce of the physician. The mother 
should overlook the child’s accidents and merely 
persist in her attempts to teach him. 

Bladder control also can be established in due time 
and with little difficulty, if simple routine is per- 
sistently followed. During the earlier months after 
training in bowel control has been initiated, the child 
will become accustomed to emptj-ing his bladder 
whenever placed upon the proper receptacle, even 
though he may wet himself at other times. During the 
first part of the second year, when the baby begins to 
walk about the house, it is well to set aside a day or 
two in which he is placed on the toilet often enough to 
keep him drj'. If this is calmly and placidly carried 
out, training often can be accomplished speedily. 
Later when dajdime control of the bladder is well 
established, one may begin to teach control at night. 
Diapers should be removed at bed-time and the child 
told that he is now grown up enough to call for his 
mother or go to the bathroom if he awakens. This pro- 
cedure should be repeated for two or three nights, 
with no emphasis on success or failure. If the child 
still wets the bed after two or three such attempts, 
the effort should be postponed for several weeks, and 
then repeated with all confidence of success. Shaming 
and scolding may do more harm than good. 

Learning to Play and Walk 
Babies should have simple toj-s and objects with 
which to play as soon as they are at all interested or 
able to use them. An infant five to she months of age 
will enjoy poimding with a spoon, and an xmbreakable 
cup is a great satisfaction to one just learning to grasp 
objects. As his ability to use his hands increases. 


blocks and nests of hoUow cubes are enjoyed. As soon 
as the toddler is walking, pull-toys add to the zest of 
getting about. At all times, the toys should be such as 
wiU help the child in mastering the particular physical 
accomplishments of which he is capable. Attention to 
his immediate interests and to what he is read3’ to 
learn next makes his life more enjoj'able and aids hi= 
learning processes. (See also Play.) 

Gener^ j' bj’ the age of six months the baby will be 
making attempts to sit up. During the last quarter oi 
the first j*ear, most infants will support themselves 
on their feet and walk with help. During the first 
part of the second j-ear thej' will usually walk un- 
supported. When the child is learning to get about, 
he should have a suitable play pen, or some arrange- 
ment which gives him opportunitj’’ to support himself 
in moving about and at the same time protects him 
against injtuy. 

Put the Child’s Needs First 
The child's needs, not the parents' desires, must 
invariably come first during the early years. It is 
natural for parents to desire to shower the babj’ TOth 
affection and attention — ^to display him and otherwise 
show their great satisfaction in his growth and devel- 
opment. This must nol be done, however, at the ex- 
pense of the routine so necessary to the development 
OI good health and good habits. There is plenty* of 
opportunity to enjoy one’s child without sacrificing 
thk routme. 

Wise parents let their child take each new step in 
his development at his own pace. They do not attempt 
to burry his progress beyond his physical and mental 
capabilities simply* because other children of his age 
may be more advanced. On the other hand, thej' 
must not retard his progress. 

!Manj* children are anxious and somewhat fearful 
in meeting new situations and new demands, and 
so parents must give due heed to the child's weak- 
nesses and failings. In general, children tend to ven- 
ture courageously and attempt to do all manner of 
things for themselves. Others, however, tend to stick 
to the certainties of old and familiar situations and to 
resist change and forward movements. This latter 
tendency becomes emphasized in those children who 
are not encouraged to do things for themselves. (See 
also Child Development.) 
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(tqfctne, 1952). 
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Greenberg, S. M. The Encyclopedia of Child Care and 
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Hurlock, E B. Child Development (McGraw-Hill, 1950). 
Moore, M. F, Baby Sitter’s Guide (Crowell, I95S). 

Parents’ Magazine. Book of Baby Care (McGraw-Hill, 1952). 
Smart, M. S. Babe in the House (Scribner, 1950), 

Spock, Benjamin. Common Sense Book of Baby' and Child 
Care (Little, 1946). 

Spock, Benjamin end Reinhart, John. A Baby’s First Year 
(Little. 1955). 

U. S. Children's Bureau. Infant Care (Supt. of Doc,, 1951). 



BABYLON On the Fuphratea River in the land 
that IS now Iraq ruins of the world s great 
eitv stand, alone in the clesect The eitj he* the 
pioud name Bab-Ilu meaning gate of the BmIs The 
Hebrews called it Babel In the Greek, and Latin 
languages the name took the form Babylon and the 
plain on which the c tj stood was called Babylonia 
Dunng the fiist thousand vears of its known his 
tory Babylon was a mere village It Ijccame the 
capital of the kingdom of Babjlon about IftoO DC 
and reached its first peak of glorv in the re gn of 
Hammuiabi the lawgiver This great king bea itihcd 
the city with palaces temples and towers and made 
it the rcl g ous and cultural center of western Awa 
In Its temples scholarly priests copied and preserved 
the writings of the Sumernna from « 1 om the Baby 
lonians derived their cvilzaton Centures later 
when the warrior kingdom of Assyria subdued Baby 
Innia the Assvrian kings still looked to Babylon as 
the center of their own culture 

hen Assj na declined Babylon rose ouce more to 
wealth and imperial power under Nebuchadnestar 11 
(604-161 D c ) Thus king is r»memberel m the Old 
Testament for his destruction of Jerosalero and the 
Babylonian captivity of the Jewish people (*ce Jews) 
In Babylonia he was celebrated as the b>Wer who 
made Babj Ion the most splendid city m the worl 1 
'Ibe or pnal c tj stood on the right (west) lank 
of the Euphrates Isebuchadneasar exten led it to the 
left bank as well an I bull a stone budge across 
the river The city was in the shape of * square 
surrounded by a massive towered wall Twenty five 
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principal streets crossed the city each way at right 
angles In the wall at the end of each street was a 
hnige of tweea StmAIm twise, fcAea wpwwd on 
stejs that led dow n to the n\ er Palaces and temples 
were of vast dimensons built of hntk and faced witli 
gUaed bnck in many colors Houses were two to four 
stor ea high bu !l aroun I an open courtyard 

Nebuchadnezzar s own great palace ach eved a 
touch of fa ryland from its famous Hanging Gardens 
which the Greeks counted as one of the Seven \\ onders 
of tie Borid (see Seven onders of the \torld) 
Hw beautiful Gate of Ishtar spanned Procession 
Street which led to the Temple of Mardok thief 
god of Babylon Near it stood a great terraced tower 
(z^gurat) built in seven reced ng stories with a slop- 
ing ramp spiraling around it to the top This mat 
have been the or pnal Tower of Babel desenbed m 
the Ddle (Gen w) but it was only one of many 
artficial holy mountains in and around Babylon 
Babylon lost its independence forever when it tell 
to Cyrus the Great of Persia m 639 B c butition 
tinu^ to be a center of trade and culture It was 
sliU fairly prosperous when Alexander the Great 
took up his residence m Net uchadnentar a palace 
where he died in 323 b c His successor Seleucus 
built a new city Selcucu nearby on the Tigris be- 
cause It had a deeper channel for navigation From 
ths time Babylon rop lly decayed Its structures 
were torn down to provide bnck for budding 
elienhere and the once proud captal was reduced 
to a vast ruin {See oUo Babylonia and Assyria 
Mesopotamia ) 

Where WESTERN 
CIVILIZATION BEGAN 

BABYLONIA AND ASSYRIA The story Of our 
own Western civ lizat on beg ns on a small plain in 
southwest Asia Here 60 centimes ago cit es rose gov 
emment developed and great inventions— inclu ling 
wntu^ — were made The c y hzat on that w as born 
here spread westward to Palest ne Greece an 1 Rome 
From these Mediterranean Ian is it entered the main 
stream of Western civilization 
The Babylonian plain is very fertile The land was 
bult up of mud and clay deposted by tvo great 
nveis the Tign.a and the Euphrates These tw n 
nvere come down from mountains in the north cut 
southeastward through hiUy grasslanis and finally 
cross the ptam they created to reach the Persian Gulf 
The Greeks named the land between them Mesopo- 
tamia Tand between the rivers Today it is called 
Iraq Tradition says the Garden of Eden was here 
■nitce mam peoples contributed to the civil zation 
ofMesopotaima TheearliestweretheSumenans They 
hveil in a small area no bigger tl an a county around 
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The earliest cities of which we have records appeared around civilization spread northward and around the Fertile Crescent 
the mouths of the Tigris and Euphrates rivers. Gradually The small map shows the nations that occupy this area today. 


the mouths of the Two Rivers. Their land was called 
Sumer (m the Bible, Shinar). The culture they origi- 
nated spread to the Semitic peoples, uho lived side by 
side with them. About ISOO b.c. political power moved 
north up the Euphrates to the Semitic city of Baby- 
lon in Akkad. The entire plain then became known as 
Babylonia. Centuries later the center of pou er moved 
north once more to warlike Assyria, in the rolling 
hill countri- of the upper Tigris Valley. 

Just as in ancient Egi^pt civilization first appeared 
on the lower Nile, so in ^Mesopotamia the earliest 
cities clustered around the mouth of the Euphrates. It 



MODEL OF A ZIGGTTEAT 

Each city built a lofty artificial mountain, at the top of which 
stood a temple to the people's chief god. This is a reconstruction 
of the Tower of Babel, described in the Bible. 


is DOW generalh' admitted that Babylonian civiliza- 
tion was somewhat earlier than that of Egviit. 

The Sumerians Build the World’s First Cities 

We do not know who the Sumerians were or when 
they first appeared in ^lesopotamia. Their language 
has no relation anvwvhere. We do know they uere a 
highly gifted and creative people. 

Mesopotamia is a land of blazing sun and very lit- 
tle rainfall. Farming can be carried on only by irri- 
gation. Centuries before the beginning of history, 
the Sumerians undertook the stupendous task Of build- 
ing embankments to control the flood waters of the 
Euphrates River. Gradually they drained the marshes 
and dug irrigation canals and ditches. Large-scale 
co-operation u as needed to build the irrigation u orks, 
keep them in repair, and apportion the water. This 
need gave rise to government and laws. 

The rich soil produced abundant crops of barley, 
emmer, beans, olives, grapes, and flav. For the first 
time there was a surplus to feed city workers — artists, 
craftsmen, and merchants. With this great change in 
living habits, civilization began. The name “urban 
revolution” has been given to this new period in his- 
tory. There were still no nations, only small city- 
states. The ruler of a citv'-state was called an ensi. 

The Sumerians built their villages on artificial 
mounds to protect them from any normal floods. Very 
earlv" they learned to make bricks in molds and dry 
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them m the Bun or bum them m kilns The honsed 
were small and crowded close together on ttairow 
lanes Some were two or more stones hgh The 
whole city was surrounded by a wall for protection 
Outside the wall were the huts of the poor buJt of 
reeds plastered with clay 

Each City grew up around the «hnne of a local god 
As a city grew in wealth its temple became an elab- 
orate structure The temple bmld ngs stood on a 
spacious raised platform reached by staircases and 
ramps From the platform rose the temple tower 
called a siggurat (holy mountain) with a «rcular 
staircase or ramp around the outs de On the temple 
grounds were quarters for priests officials account- 
ants musicians and singers treasure chambers store- 
houses for grain tools and weapons workshops for 
bakers pottery makers brewers leatheroorkera 
women spinners and weavers and jewelers There 
were also pens for keeping the sheep and goats that 
were destined for sacr fice to the temple god 

Horses and camels were still unknown but sheep 
goats oxen donkeys and dogs had beendomesticated 
The plow had been invented and the wheel (a solid 
piece of wood) was used for carts as well as for shaping 




A ParstCIAH S SICnATDRE 

This SeUcsle set ef «u made hr roUisg t ansU cyliadilcal seal 
o*«r «et dsy A Sumsr u> yhysic aa who Iiaed in Laiss shout 
2000 B C used the seal to put a is slgaeture to documents 


pottery Own pulled the carts and plows donkeys 
served as pack animals Bulky goods were moved in 
boats on the many nvers and canals The boats were 
usually hauled from the banks but sails also were in 
use Before 3000 a c the Sumerians had learned to 
make tools and weapons by smelt ng copper with tin 
to make bronze a much harder metal than copper 

Mud clay and reeds were the only matenals the 
Sumenans bad is abundance Trade was therefore 
necessary to supply the city w'orkers with matenals 
Merchants went out m overland caravans or m sh ps 
to exchange the products of Bumenan indu-try for 
wood stone and metals There are indications that 
Sumerian sa ling vessels even reached the valley of 
the Indus River m India The chief route ho ever 
was around the Fert le Crescent which lies between 
the Arabian Desert and the northern mountains This 
route led up the valley of the Two Rivers westward 
to Syria and down the Mediterranean coast 
They Learn to Write on Clay 

Whether the Sumerians were the first to develop 
wntiQg we cannot say At any rate their wnt ng is 
the oldest that has come down to us They wrote on 
clay Clay tablets when baked are almost indestruct- 
ible Archaeologists have dug up many thousands of 
them Some may be older than 3000 a o 

The earliest wntmg of the Sumerians as of other 
people was picture wntmg They began to develop 
their special styte when they found that on soft wet 
clay it was e^ier to impress a Lne than to scratch it 
To draw the pictures they used a stylus — probably a 
stia ght p ece of reed with a three-cornered end An 
unexpected result came about The stylus could best 
produce triangular forms (wedges) and straight Lues 
Curved hnes tberefoie h^ to be broken up into a 
senca of straight strokes Pictures lost their form 
and became stylized symbols We call ths kind of 
wntmg on clay Oinetform from the Latin atnrus 
meaning wedge 

A tremendous step forward was taken when the 
symbob came to be associated with the sound of the 
th ng shown rather than w th the idea of the thing it- 
self &ch8igiitheurepresentedasj!lable Cune form 
wntmg never devdoped an alphabet although it con 
tinned to be written long after the alphabet appeared 
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Schools for Reading, Writing, and Arithmetic 

Cuneiform -(vas difficult to learn. The boy or girl 
who wanted to master it usualh’ went to a temple 
school. The textbooks were clay tablets. The teacher 
wrote on the left-hand side and the pupil copied the 
model on the right. If he made a mistake, he could 
smooth it out. He began by making single wedges in 
three positions, horizontal — <I, vertical Y, and oblique 
Then he went to work on wedge groups, such as 
(pronounced Urn). Thousands of groups had to 
be mastered. Finallj- he was set to copying a book. 
Usually he did not get very far. Man}' first chapters of 
all important works have come down to us from stu- 
dents’ tablets. Of the rest of the books there are only 
fragments. 

The pupils also studied arithmetic. The Sumerians 
based their number system on 10, as we do, but they 
multiplied 10 by 6 to get the ne.xt unit; multiplied 
60 by 10; and then multiplied 600 by 6, and so on. 
The number 60 has the advantage of being diwsible by 
2, 3, 4, 5, 6, 10, 12, 15, and 20. We follow the Sume- 
rians in dmding the circle into 360 degrees. From 
these early people we also get our “dozen” (a fifth of 
60) and our di^dsion of the clock to measure hours, 
minutes, and seconds. 

The Sumerians had standard measures, with units 
of length, area, and capacity. The standard weight, 
the mina, made up of 60 shekels, was about the same 
as our pound. Sixty minas made one talent. There 



FOUND IN THE ROYAL CEMETERY AT DR 


About 2700 B.C. an artist decorated the sounding box of a lyre 
with these comic pictures (left), which probably illustrate a 
well-known fable. The pictures are mosaics of shell, gold, and 
silver on a background of lapis lazuli. The lyre, 49 inches 


was no coined money. Standard weights of silver served 
as measures of value and as a means of exchange. 

From the earliest times the Sumerians had a strong 
sense of private property. Having learned to write 
and figure, they kept documents about everj' acquired 
object, including such small things as clothes and 
shoes. Ever}' business transaction had to be recorded. 
Near the gate of a city a scribe would sit ready to sell 
his services. His hands would move fast over a lump 
of cla}', turning the stylus. Then the contracting 
parties added their signatures by means of seals. The 
usual seal was an engraved cjdinder of stone or metal 
that could be rolled over wet clay. 

In the course of time cuneiform was used for every 
purpose, just as writing is today — for letters, epics 
and legends, praj'ers and incantations, dictionaries, 
even mathematical and astronomical treatises. The 
Babylonians and Assj'rians adapted cimeiform for 
their own Semitic languages and spread its use west- 
ward into Syria, Anatolia, Armenia, and Iran. 

Stories of Gods and Heroes 

As people got acquainted with the gods of other 
cities, they worked out relationships between them, 
similar to the relationships of people on the earth. 
Anu, a sky god, originally the city god of Uruk, came 
to be regarded as the greatest of all the gods. His 
closest rival was the storm god Enlil of Nippur. The 
great gods were worshiped in the temples. Each fam- 
ily had little clay figures of its own household gods 
and small houses or wall niches for them. 

The Sumerians knew that their ancestors had cre- 
ated the ground they lived on by separating it from 
the water. According to their Creation myth, the 
world was once watery chaos. The mother of Chaos 
was Tiamat, an immense dragon. Gradually the gods 
appeared and decided to bring order out of Chaos. 
Tiamat created an arm}' of dragons. Enlil called the 
winds to his aid. Tiamat came forward, her mouth 
wide open. Enlil pushed the winds inside her and she 
swelled up so that she could not move. Then Enlil 



high, is in the University Museum, Philadelphia. A king probably 
wore this beautiful helmet of pure gold (right). It is in the 
fontt of a with hairs chased, and locks and curls hammered 
out in relief. The helmet is in the Baghdad Museum. 



split her body open He laid half of it flat to fonn 
the eaith The other half he arched over the earth to 
form the sky The gods then beheaded Tiamat b hus- 
band and created man from his blood mixed with clay 
The longest story is the Gilgaroesh epic Gilgamesh 
a great hero like Hercules started out from Hnik to 
search for the plant of life After many adveotuies 
he found the plant and put it in h a boat but a ser 
pent came up out of the water and snatched it away 
Another searel er for eternal life issAdapa a fish 
erman He had gamed w sdom from Ea god of aater 
The other gods jealous of h s knowledge called him 
to heaven Ca warned him riot to drink or eat while 
there Anu offered h m the water of life and the bread 
of h/e because he thought that since Adapa already 
knew too much he m ght as well be a god Adapa 
ho lever refused and went back to earth to die thus 
losing for himself *od lor niankwd the gift of hd 
mortal life The^e stones resemble somewhat the 
B ble stori of Adam and Eve (Gen n 22) 

Floods w ere an ever present danger to the Siimen 
ans One story tells of a great flood that covered all 
the land Utnapishtm Ike Noah otheBdle bult 
a large ship in which he saved his family and the 
beasts of the field and the birds of heaven 
The Sumerians Disappear as a People 
The cit es of Sumer warred with one another from 
time to t ae and strong rulers spread their po er 
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over neighboring cit es 
Each of the important 
cities enjoyed its day of 
glory — Lagash Uruk 
(Erech intheB ble) an 1 
Ur Kings (called lugaU) 
replaced the city rulers 
(ensts) In general 
however the Sumenans 
seem not to have been a 
very warlike people 
They iiad only a cit zen 
army called to aims in 
t me of danger 

About 3310 b c a Se- 
mit c king Sargon of Ak 
kad conquered the Su 
menacs and then nent 
on to build an empire 
that stretched westward 
to the Mediterranean ^ 

Sea The empre vas jj 
short-hved but while it u - 

lasted art and 1 temture *’*** ^ 

flourished 

Led by Lr (the c tv from wh eh Abraham is said 
to hive set nut on his trsvcla) the Sumerians again 
spread the r mle far we»fwarrt During Ur s supremacy 
(about 3150 B c ) Sumenan culture reavhed its 
h ghest development Shortly tbeieafter the Sumer an 
cities lost the r mdepei dence forever and gradually 
they completely d wppeared as a people Their 
language hoicver lived on as the bnguage of cul 
tore (U t as Lot a did >n the M ddle Age« and their 
wnt DC the r busraus organisation their sc entific 
knotvl^ge and their mythology and law were spread 
westward by the Babylonians and Assyrians 


^ 'f"' 


The First Kingdom of Babylon 
The City of Babylon now j-pse to power (sbc Baby 
Ion) Its bnlhant First Dynasty lasted 300 vears 
an 1 reached its greatest glory about 1^00 b c under 
the great Kmg Hammurabi Hammurabi sprea 1 tl e 
rale of Babylon south into S imer and westward 
around the Fert le Crescent into Sj ha on the Medi 
terranean He was most famous howe%er for the rode 
fie pufifisfieef ftr antfy «fte Afgu/ praef ces tails emp ce 
He had the law code inscribed on a huge pillar or 
sftfe set up m a publ c place and sent copies of it 
to all hs governors and judges At the top of the 
stele Hammurabi was p ctured as receiving the laws 
fitwn a god although most of the laws were already 
old and had loi g been in wnting 
The code supplies a wonderful insight mto the hab- 
its and customs of the time Women were free and 
reopected There was a system of police and a postal 
service Trade with distant lands flour shed The 
jKople were divided into three classes — nobles with 
hereditary estates freemen who could o m land 
bit not leave it to their children and slaves nfo 
were sedd in the open market Enslavement for debt 
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^\as legal, but most of the slaves were captives taken 
in war. hlaximum prices and maximum (not minimum) 
wages were fixed by decree. Punishments were very 
severe, usually based on the principle of “an eye for an 
eye and a tooth for a tooth.” For example, if a man 
destroyed another man’s eye, his own eye was put out. 

Babylonian Gods — ^Marduk, Ishtar, and Tnmmuz 

Hammurabi made his own Semitic language official 
throughout his kingdom and raised the god of Baby- 
lon, Marduk, to first place among the deities. Scholars 
lewrote old Sumerian myths and gave Marduk credit 
for creating the unix^erse instead of Enlil. The 
Babylonians’ chief female deity was the ancient 
mother goddess Irmini of Uruk, renamed Ishtar. 

Ishtar, as goddess of fertility, could grant her 
worshipers crops. Iambs, or children. Her son Tam- 
muz was associated with vegetation. In the hot mid- 
summer month — called Tammuz — vegetation dried 
up, and people fasted until Tammuz rose from the 
dead and made the earth green again. The worship of 
Ishtar (also called Astarte) and Tammuz spread over 
southwest Asia and reached Egypt in the mj^th of Isis 
and Osiris. Later the deities appeared in Greece as 
Demeter and Persephone. In Palestine, as late as 600 
B.C., the prophet Ezekiel was horrified to see women in 
Jerusalem “weeping for Tammuz” (Ezek. viii, 14). 

The Kingdom of Assyria 

After Hammurabi’s death, wave after wave of bar- 
baric Indo-European tribes swept down from the 


northern mountains. For centuiies the entire civilized 
world n as plunged into darkness. The Hyksos invad- 
ed Egypt. The Kassites overran Babylonia. The Hur- 
rians occupied the rest of the Fertile Crescent, from 
Assyria into Palestine. This period has been called the 
Middle Ages of antiquity. About 1400 b.c. the As- 
syrians freed themselves from the invaders’ rule. 
Then they e.xtended their kingdom northward. 

Assyria took its name from its chief city, Assur, 
on the upper Tigris. Lying north of Babylonia, on 
the great trade route of the Fertile Crescent, the 
country was frequently invaded from the north as n ell 
as from the south. Constant warfare made the Assvr- 
ians fierce fighters, and traders who passed their way 
were forced to pay them tribute for protection. 

The Assyrians had long been under the control of 
Babylon and had absorbed Babylonian culture. Like 
the Babylonians they were Semites, and their lan- 
guage w'as almost identical with the Babylonian. 
From the Hittites they learned the use of iron and de- 
veloped powerful weapons. From them they also ac- 
quired horses and were the first to use them in war as 
cavalry instead of for drawdng chariots. They built 
up a militaiy state, organized for war; and they 
boasted of their cruelties in order to strike terror 
into the hearts of their enemies. 

Assyria’s greatest period of expansion took place 
as the power of the Hittites and Egyptians gradually 
weakened in Syria and Palestine. The Assyrian king 
Tiglath-Pileser III (745-727 b.c.) took Damascus, 
in Syria. Sargon 11 (722-705 b.c.), most famous of 



These Assyrian bulls, carved in alabaster, stand 16 feet high 
and weigh 40 tons. Behind each bull stands a winged human 


figure carrying a bucket and cone. The gateway was the outer 
portal of the fortresslike palace of Sargon n at Dur Sharrukin. 
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Assyrian kings mode Israel an Assyr anprovinceand 
earned into the interior of bis empire 30 000 Is- 
raelites (the so^alled Ten Lost Tribes of Israel) 
His son Sennacherib (705-6SI b c ) took Tyre sod 
Sidon in Phoenicia Eearhaddon (6S1-669 bc) eon 
quered Egypt Assurban paf sc) the last 

of the great Aasynan k ngs subdued Elam east of 
Mesopotamia and stretched the empire to its greatest 
extent Roads were built to enable the Assyrian ar 
mies to reach rebels quickly A h ghly organized mail 
service earned messages from the court to faraway 
governors AH conquered terntories pad tribute to 
the king 

Saigon II built north of Nineveh a palace far 
surpassing anything seen before his day It covered 
25 acres and had nearly 1 000 rooms Near it stood 
a seven-story z ggurat temple Sennacherib put up 
three xoagnjficent palaces m his capital at Ninereb 
The Babylonians had covered their bnck walls with 
glazed brickwork of many colors (<e« Architecture) 
The Assyrians faced their walls with delicately 
carved slabs of hmestone or glowing alabaster The 
scenes depict only military exploits and hunting 
The men ail look abke and are all erprfssionleas 
but the king is dist nguished by h s curled hair 
and beard The animals in the bunting scenes 


OK ertrsord aanly lifelike depicted la motion m 
nil their pam and terror Colossal human headed 
win^ bulb or Lons carved m alabaster stood 
guard outside the main gates of palaces and temples 
The Assynans produced httle hterature but they 
preserved in great hbranea cop es of Babylonian and 
Somenan works They w orvhiped the old Baby Ionian 
gods but gave their own god Assur first place 

When Assurbampal the last great king died As- 
Bynaaenenuea corabmed In 612 bc the Babylo- 
nians and hledes attacked Nineveh and the Assyrian 
empire coDapsed Six years later m606BC Nineveh 
was destroyed (5ce aliO Nmeveh ) 

The Chaldean Empire 

After the fall of Assyria Babylonia enjoyed 70 
yean of independence The Chaldeans a httle known 
Semitic people became the ml ng class of the New 
Babylonian or Chaldean Empire Most famous of 
the Chaldean k ngs was Nebuchadnezzar tl who re- 
built Babylon (see Babylon) Sc ence — particularly 
astronomy and mathematics — made great progress 
and strongly lofiuenced the Greeks From towering 
tigguraU astroli^r pnests read the stars To mter 
pret the wiU of the gods they mapped the sky mto the 
12 a gns of the zodiac and stud ed the paths of the 
planets Jupiter Kars Venus Merctuy and Saturn 
They couM eves predict eclipses 

Nebuebadoetzar II earned his conquests to the 
border of Egypt but the day t of his empire were num 
bered as Daniel told Belshazzar in the interpretation 
of his dream (Dan v 26) Cyrus king of Persia ad 
vanced into Babylonia and one city after another 
eurrendered to him Babylon itself was taken without 
fightmg in 539 B c end became part of the nighty 
Pereisn Empire (sea Pers an History) 

llie Peman Empire lasted more than two centuries 
untl the conquests of Alexander the Great Then 
Mesopotamia was ruled in turn by the Greeks Ro- 
mans Arabs and THirks (res Meaopotarma) It is now 
tbeiDdependentkiagdomof Iraq (seelraq) (ForRef 
erence-()uUiDeaiid B bhography zk Accent History) 

BACCHUS The Romans gave the name Bacchus to 
the Greek god D ouysus He was w orshiped at first as 
the god of alt v^etation but later as the patron of 
vineyards and of wine (<es Dionysus) 

BACH (bdK) Jobasn Sebastian (1685-1750) By 
the bght of a midnight moon a young boy sat copying 
music from a Urge manusenpt book He strained his 
eyes to see the notes and stopped at times to rub his 
cramped Gn^rs Finally the monnhght dimmed 
and with a aigh he qu etly returned the book to its 
shelf Then be hid the copy he had made and crept 
noiselessly to bed 

This t2-year<)ld boy was Johann Sebastian Bach 
sa orphan Eis brother his guardian and music mas- 
tei had refused bun the use of the book telling him 
t^t its muse was too difficult for one so young 
But with a love of music that would not be demed 
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the boy spent night after night secretlj' cop 5 ’ing the baser characteristics of human nature, including in- 
scores. It was this work perhaps that injured his gratitude (so it was charged) to his patron, the Earl 
ej'-es and brought on blindness during his last years. of Esse.\-; so that the poet Pope unjustl}' stjded him 
The whole life of this German musician was filled “the wisest, brightest, meanest of mankind.” 
with incidents that show his devotion to his art. When By birth Bacon had many advantages. His father 
he was a choir boj' he spent all his recreation hours at was Lord Keeper of the great seal of England, and 
the organ or clavier. When he was able to fill the his boyhood was spent at the court of Elizabeth I. At 
position of organist, he saved and scrimped and trav- 12 he entered Trinity College, Cambridge, but re- 
eled manj' miles on foot to hear the greatest organists mained there only three j-ears because he thought 
of the day and to study under them. In later years, “the whole plan of education was radically wrong.” 
although his duties as choirmaster in Leipzig made He was ne.vt sent to France mth the Enghsh ambassa- 
demands that might have kept two musicians busj', dor so that he might learn “the arts of state.” 

Bach found time to compose choral, organ, and piano His father’s death for a time ended all hope of 
pieces that were to became “the most universal force advancement at coxirt. Cut oS from the honors 
in the development of music.” Even when totafij- which he bad hoped to gain. Bacon then turned his 
blind, he dictated the choral ‘Herendth I Come attention to law. He nas admitted to the bar in 

Before Thy Throne’. The ‘Mell- 1582, and his success vas imme- 

Tempered Clavichord' vas writ- ( ^ diate, for he vas a convincing 






JOHAHH SEBA.STIAK BACH 

Bach’s genius has been increasingly recog- 

niied by music lovers and by composers. 


ten for the instruction of his ' ~ 

sons, and some of his finest can- ' - — - 

tatas were composed for his wife 
and daughter to sing. ^ 

The Bach family had furnished , 
noted musicians to Germany for t . = 
si.v generations. Johann Sebas- 
tian Bach was soon recognized ^ 

both as the greatest of all this 
musical line and as one of the 
greatest organists and clarier 
players of the day. ^ 

In his time he was not generally 
kno-wn as a composer, and almost 
a hundred years passed before his 
music n as widely published and /-§ 

appreciated. Now critics find no mg 
phrase too e.\’travagant to describe 
the place his compositions fill in JOHAHH SEBASTl 
the literature of music. Bach has Bacii’s genius has b 
been described as “the man who 
suddenlj' surpassed all that had been done before him , 
while at the same time anticipating all that was to be 
written in the future.” The greatest of modem mu- 
sicians have acknowledged their indebtedness to him. 

Bach perfected the tuning of the clavichord, as the 
early piano was called, so that a new scale could start 
on any note (see Music). Bach was the first to teach 
musicians to use all five fingers in plajdng kejed in- 
struments. His chorals— notably the St. hlatthew 
Passion, the St. John Passion, the hlass in B Minor- 
have never been surpassed, and his orchestral music is 
remarkable for its originality and the richness of its 
harmonies. Bach died at Leipzig. The house in Eise- 
nach in which he was bom is now a Bach hluseum. 


BACON, Lord Francis (1561-1626). Next to 
Shakespeare, the greatest intellectual figure in the 
wonderful Elizabethan Age of England was Sir Fran- 
cis Bacon, who was made a peer under the titles Lord 
Venilam and Viscount St. Albans. Though a great 
philosopher, statesman, and jurist. Bacon was not al- 
waj-s a great man. He showed at times some of the 


> speaker and a sound lawj’er. The 

j-' poet Ben Jonson declared that 

N “the fear of every' man that heard 

a him was lest he should make an 

end.” Through the friendship of 
the Earl of Essex, Bacon v. on ad- 
^ vancement at the court. In spite 

of u-riting that “There is no rice 
that doth so cover a man with 
• shame as to be found false and 
^ perfidious,” he later repaid the 

earl’s kindness by helping to con- 
' C treason and to bring 

him to the block. 

iSpi Bacon rose rapidly to the posi- 

\ tions of attorney general, prhy 

i councilor, and lord chancellor, in 

A the latter position being head of 

R BACH the Court of Chancery as well as 

“ ja^reasingly recog- presiding officer of the House of 
Lords, btudents now recognize 
that he was one of the profoundest statesmen of that 
age, but the good advice which he gave King James I 
was usually disregarded. 

In his published essays Lord Bacon gives this 
advice: "Seek not proud riches, but such as thou 
mayest get justly, use soberly', distribute cheerfully, 
and leav'e contentedly'.” But he himself was charg^ 
with receiving bribes in his court, and was impeached 
and convicted; he was sentenced to imprisonment and 
to pay an enormous fine, and was prohibited from 
afterwards holding a public office. Although Bacon 
proudly boasted that he had been “the justest chan- 
cellor that hath been” since his father’s day, he 
confessed that his punishment “was just and for 
reformation’s sake,” because the old practises which 
he had carelessly followed were bad. 

He was soon released from prison (after four days) 
and excused from paying the fine, but his exclusion 
from office continued in force. Cut off from his 
cherished career, he turned all of his attention to 
literary' and scientific pursuits. He urged that in 
science men should reach their conclusions only' by 



expenmentation, find bo he js considered one of the BACON, Roger (1214?-1294?J Three hundred and 
founders of the modem "inductive,” or scientific, fiftj years before Francis Bacon revolutionized ecien- 
method of inquiry ^His essajs are full of ehievrd ob- fafic method, the English fnar Roger Bacon began 


servations, such as “He that hath wife and children 
hath given hostages to fortune’ 

“Reading maketh a full man confer* 
enoe a ready man, and writing an exact 
nnn”, “States as great engines 
slowly” Bacon's life was sicnficed 
to hiB search for truth \Vhile study* 
ing to see if snow would preserve meat 
he caught a cold which proved fatal 

In the I9th century eeveral writers 
attempted to show, on the strength of 
alleged “cipher” messages in Shake* 
spcare'a works, that Bacon wrote those 
immortal plays The great majority of 
scholars, however, treat these claims 
as fantastic 

Bacon’s principal wntings are ‘Essays’ (1597) 
‘The Advancement of Learning’ (1605), “Novum 
Organum' (1620), 'History of the Heigp ol Henry 
Vir (1622), and the ‘New Atlantis’ (1626) 



BACON, Natbaolel (1648-1676) 'thou^tful stu* 
dents of Ameneaa history see in "Bacon’s Rebellion” 
of 1676 the spirit of the Evolution of a century later 
The Virginia colony at that lime was badly nii«gov* . . ^ . 

emed by Sir William Berkeley, the tyrannical gov- budges will span nvers without supports " 
emot appointed by the English kmg The colonists '• 
burned with discontent and the todiaos boMlyattacked 
outlying plantations When 


the need for observation and expenment a 
the true basis of science (See also 
Bacon, Lord Fran«a, Science ) 

After studying at the universities of 
Oxford and Pans, Roger Bacon became 
a Franci'Can fnar and taught at Ox- 
ford He was far m advance of the 
scholars of his day He believed that 
knowledge could be more certainly and 
rapidly advanced by experimenting 
with real things than by poring over 
the books of Anvtotle He knew some- 
thing of gunpowder and the magnetic 
needle and gave directions for con- 
structing a telescope He believed 
that the earth was round and that it 
was possible to reach Asia by saihng westward In 
one of his numerous wntmga he suggested the 
possthihly of these modem inventions 

“Stupa will go without rowers and with only a sin- 
gle man to guide them Carnages without horses will 
travel with incredible speed Machines for flying can 
be made lo which a man sits, and skillfully devised 
wings etrike the air in the manner of a bird Machines 
will raise mfisitely great weights, and ingenious 


FRANCIS BACON 


official measures were taken to 
stop the Indian outrages Na- 
thaniel Bacon, a young lawyer 
who had emigrated from London 
to become a planter, organized his 
neighbors and punished the guilty 
tribes The obstinate and wil- 
ful conduct of Governor Berke- 
ley caused the movement to 
broaden into a struggle of the 
democratic element among the 
colonists against the old aristo- 
cratic clique who supported the 
governor In the course of the 
struggle Bacon burned Jaraes- 
towm to the ground and drove the 
tyranmcal governor to take ref- 
uge on an English ship 
Soon after this. Bacon died sud- 
denly and the rebellion collapsed 
Governor Berkeley executed tem- 
hle Vengeance on his foes, hanging 
more than 20 of them Kmg 
Charles II was emphatic m his 

disapproval of Berkeley The at- 

fair ereated a great stir in London moBK WHO FORESAW AIRPLANES 
and secured more respectful at- Hm« ia to 
tention to the needs and wishes Bicon tries out his thsones 

of the colonists *r«s *“«*> t>tei »■ *« ww^s. 



Is it surprising that to the Middle Ages Bacon’s 
knowledge seemed the result of znagio? Again and 
again he was ordered by his aup^ 
cease writing and teach- 


nore t _ , 

|J mg But ID Pope Clement IV 
^ for a tune he found a friend 
- * who commanded him to set forth 
Jus Vieira m a book 
In spite of the jealousy of bis 
brother fnars and superiors end 
the want of funds instruiiieDta, 
writing materials, and copyists, 
Bacon m 18 months protiuoed 
three great books (‘Opus Mijus’, 
'Opus Minus', and ‘Opus Ter- 
bum’), which he sent to the pope 
After Clement's deatli, Bacon 
again fell into difficulties as s re- 
sult of his attacks on the scholars 
and learning of hii day By 
order of the heed of the Francis- 
cans he was sent to Fans and 
confined in a monastery for sever- 
al years While there he wrote his 
‘Comnendium of Theology’, 
which appeared m 1292 
Because be was so far in ad- 
vance of his time it IS only in our 
o»n day that Roger Bacon's true 
if ila greatness as one of the world’s 
'tfimous original thinkers has been 
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BACTERIA— 

Tiny Plants That A7’e 
All Around Us 


BACTERIA. All about us are members of the plant 
kingdom that we do not see. ^Manj' of us are imaware 
of them. These plants are called bacteria. The rea- 
son w e do not see them is that they are microorgan- 
isms (microbes) — too small to be seen without the 
aid of a microscope. It would take about a million 
bacteria to cover the head of a pin. 

One often hears of the harmful things bacteria do. 
It is true that a few do cause sickness. (These are 
popularh- called “germs.”) Others are responsible for 
the spoilage of food. Most bacteria, however, are 
helpful to mankmd. Indeed, without them there 
would be no plant or ammal hfe on the earth. 

The study of bacteria and related forms of life is 
called bacteriologj", or microbiologj-. This science is 
stiU relativel}’ new. It offers many opportunities for 
the exploring mind. 

What Bacteria Are and Where They Are Found 

Bacteria belong to the large group of simple plants 
known as fungi. Each bacterium consists of a single 
cell, with a nucleus and an outer wall. Fungi do not 
contain the green pigment chlorophyll that is char- 
acteristic of flonering plants (see Fungi). Bacteria 
often possess other color tints; but the jellj'like cells 
are almost transparent, so that it is necessary to 
stain them n ith a dye to see them clearl}'. 

Like the amoeba and other single-celled organisms, 
bacteria reproduce by dividing in the middle to form 
two (see Amoeba). After these two reach maturity, 
they in turn divide to form four. The technical term 
SchhomyKtes (fission fungi), by which bacteria are 
classified, comes from their method of reproduction. 
The dh-ision maj* occur as rapidlj- as every' 20 minutes. 
This means billions of bacteria may be formed from a 
single bacterium in 24 hours. 

Bacteria are found in more places than any other 
hving thing. A pound of fertile garden soil may con- 
tain as many as 50 million. They are present on hu- 
man skin and on animals, insects, and plants. They 
thrive in the intestinal tract of man and other animals. 
They exist in the ocean, on the desert, in hot springs, 
and in the snow of polar regions. Bacteria have been 
found many miles high in the air as well as at the 
bottom of rivers and lakes and in the deepest mines. 
About the only two places where thej' cannot be found 
are in healthy animal tissue and in places that are 
veiy hot, such as the coals of a fire or the pit of an 
active v'olcano. Some, however, are able to grow at 
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BACTERIA HAVE SIMPLE SHAPES 
Bacilli (top) are shaped like straight rods. Cocci (center) are 
sphere-shaped. Spirilla (bottom) may be spiral-shaped, like 
corkscrews, or merely slightiy curved. 

temperatures high enough to kill animal life. These 
are called thermophilic (heat-loring) bacteria. 

Bacteria are smaller than their cousins, the yeasts, 
but somewhat larger than the viruses, which are the 
smallest form of living matter (see iffrus). A new 
unit of length, the micron, was devised to measure 
them. It takes 1,000 microns to make one millimeter 
and about 25,000 to make one inch. Some bacteria 
are so small that their largest dimension is only one 
half a micron. Others may be as large as two microns 
in diameter and 200 microns long, although bacteria 
of this size are rare. (See Alicrometer.) 

The electron microscope, which can magnify as much 
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as 100 000 times, has greatlj increased man’s kno»l» 
edge of bacteria. The compound microscope, the only 
one available for many jean vas limited toa magni- 
fication of about 1,000 {See Microscope > 

How They Live 

Bacteria absorb their food and secrete their wastes 
through the cell wall They secrete ensjmes that 
break doira the food into soluble form so that it can 
pass through the wall Inside the cell other enzymes 
bring about further changes (See Enijmies ) Some 
bactena can live on simple mineral compounds 
Others have very complex food requirements 

The so-called autotrophic (self nourishujg) bactena 
can manufacture all the carbohydrates proteins, fata 
and vitamins they need from simple ino^amc sub- 
stances such as sulfur, the minerals in water and 
carbon dioxide from the air At the other extreme are 
the disease bactena, which are parasitic They rely 
on their host to supply their food in a predicted 
form The naprophylea live on decaying remams of 
plants or ammala The anaerobei can grow without air 
beeauae they obtain their oxvgen from their food 
Many kinds can grow either with or without air 

Many bacteria are able to move through liquids, 
some very rapidly, by means of hairlike appendages 
called Others are carried about on animals or 

insects or through the air on dust 

Like other forms of bfe bactena are attacked by 
smaller forms A group of small viruses cause disease 
in bactena and may bll them Bacterial viruses are 
called bactenophagei 

Several kinds of bactena form tporee The spore is 
a resting stage that enables the organism to endure 
adverse conditions Some kinds of bactenal spores 
ate the toughest Uving things known They can with* 
stand boiling water, extreme cold, or chemical poisons 
for hours without being killed 
Their Significance in Kature 

Decay is brought about chiefly by vast armies of 
saprophytic bactena though laiger fungi contribute 
to the process If there were no decay, the remaias 
of dead plants and animals and the waste of cities 



SPOKB3-A BESTIHQ STAGE 

Taneh caches wc fansisg Inside these bacilli. Bactena stosi 
atDlupIriiic lo the spore stage, which mar last for rears 


would accumulate so fast that they would soon inter- 
fere with the life of new generations The saprophytes 
also enneh the soil by returning minerals to it and 
release carbon dioxide into the air for plants to use 
Thus the balance of nature is maintained 
All plants need nitrogen to grow The air is al- 
most 80 per cent nitrogen, but green plants cannot 
use It ID the gaseous form Fortunately there are 
several kinds of bacteria that take mtrogen from the 
air for their own growth requirements and incorporate 
it into the protein of their cells In this form tho 
green plants can use it This change is accomplished 
by the AioU^aeter, which are free-living bactena, 
and the AAtroito, whnh live within the roots of 
legumes If one carefully digs up a clover root he 
will see on it little nodules inside of which are the 
Rhizobia (See olto Nitrogen, Soil, Clover, Alfalfa ) 
Bow Bactena Cause Disease 
Dusease-ptoducing bactena may enter the body 
through the mouth and the nose or through cuts m 
the sbo sod the bites of animals In the body they 
may multiply sufficiently to bnng on an ilbess 111 
nesses cau^ by bacteria and other microorganisms 
are called infections Plants and animals as well 
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as human beings may suffer from infectious diseases. 

The infection may be caused by the microorganisms 
themselves or by their poisonous waste products, 
called toxins. The tovins are often more dangerous 
than the bacteria themselves. Fortunateh' the body 
produces defenses against both. Antibodies combat 
the microorganisms. Other antibodies, called anti- 
toxins, combat the toxins. (See Disease.) 

Disease bacteria could be used in war to spread 
disease among people and to destroy livestock and 
farm crops. Water systems could be poisoned by bac- 
terial toxins, T\hich are the most poweiful poisons 
knoTO. During World War II both sides studied 
the use of microorganisms in warfare. Tliis research 
continued after the \\ar, although biological warfare 
may never be practiced. It is dangerous to the user 
as weU as to the enemy. 

Bacteria as Fighters of Disease 

^Medical science makes use of both the disease- 
producing bacteria and their toxins. It has been 
found that when bacteria are killed and then injected 
into the human body, the body will produce the same 
antibodies that it forms to protect itself against 
live bacteria. Such preventive inoculations are 
called laccines. The antibodies uiU protect only 
against the kind of disease bacteria from which the 
vaccine u-as made. 

.Antitoxin injections contain preformed antibodies. 
They are prepared b3- injecting bacterial toxins into 
the blood of live animals. The blood is then collected 
and the seram is separated from it bj' chemical means. 
Antitoxins act more quicklj’ than vaccines, but the 
protection usually lasts no more than a few weeks or 
months. Vaccines, hou ever, protect fora j-earorlonger. 
(See also Antitoxins; Serum Therapj" Vaccines.) 

Some kinds of microorganisms secrete germ-fighting 
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CLOVER NEEDS BACTERIA TO GROW 

The clover at the left is stunted. That at the right was inoculated 
with Rhizobium, which supphes nitrogen to the plant. 



TAKING A SAMPLE OF BACTERU 
A technician has removed the cover from a Petri dish and is 
taking a sample of the culture for examination. 


drugs which we call antibiotics. These drugs save 
thousands of lix'es yearh*. Pemcillm, the best-known 
antibiotic, is the product of a mold. Bacitracin and 
pohunj-xin are made bj' bacteria. The majorit}' of 
commercially available antibiotics come from aciino- 
mycetes, a group of microscopic plants closely related 
to bacteria. The actinomj’cetes are often described as 
moldlike because they have some of the characteristics 
of molds. However, it is generallj’ believed that they 
are more closelj' related to bacteria than to molds. 
Among the antibiotics made from them are strepto- 
mj-cin, Aureomycin, Chloromycetin, Terramycin, 
neomj’cin, erj'thromjxin, and tetracj’cline. 

A Nuisance and a Help in the Food Industry 

The bacteria that bring about decaj- are the chief 
cause of food spoilage. For fresh foods, the decaj* 
process may be slowed down bj' refrigeration or 
checked bj' freezing. When frozen food is thawed, 
however, the bacteria become acth’e again. 

Alanv- kinds of bacteria can be killed bj* heat. Veiy 
feu bacteria grow in acid foods, drj" foods, salted 
foods, or veiy su eet foods. It is comparativeh’ easj’ 
to can tomatoes because thej' are acid. Jams, jellies, 
and presen'es are protected bj' sugar as well as by 
their acid content. The amount of heat required to 
can nonacid foods successfuUj' is verj’ high because 
of the need to destroj- the thermophilic bacteria and 
the x'erj- tough bacterial spores. (See also Food 
Preservation.) 

The chemical changes brought about bj' a certain 
group of microorganisms is called fermentation. This 
group is used to produce fermented foods and bever- 
ages. Sour milk and cream, buttermilk, and j-oghurt 
are produced bj' bacteria that change milk sugar into 
acid bj- fermentation (see Alilk). The manj' varieties 
of cheese one their flavors almost entireh- to dif- 
ferent kinds of combinations of bacteria. Com is 
changed into silage bv' bacteria that turn plant sugars 
into acids - Alcoholic beverages are usuall.v feimented 
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by j easts rather than by bacteria (S« oJ» Fennen 
tatiOD Enzymes ) 

Bactena la the Chemical Industry 

Fermentation is important also to the chemical in 
duetjy To prevent mixtures of nucroorganisms a 
Bingle parent bacterium la selected in the labon 
toiy From this cell the strain is grom m brge 
quantities 

The solvents butyl alcohol (used in Ucqueis) and 
acetoneare formed by the bacterium Cfosfndium groiv 
mg on corn mash potatoes or molasses Ladobanl 
fue makes lactir* acid from milk sugar or other carSo- 
lyidiates 'ITie^cefoiaffer ausefulgroup maUacetic 
acid (vmfgar) from alcohol They make fructose a 
very sweet sugar from mannitol (a complex naturally 
oceumng sugarlike alcohol) They also make sorbose 
from sorbitol another sugarlike alcohol Sorbose is a 
sugar ueed to make ascorbic acid (vitamin C) Dex 
tran used as s blood plasms substitute is made by 
LeufovosUK from sucrose common table sugar A 
group of spore-forming bacteria call«l BuoHu* pro- 
duces vitamin Bu the red vitamin which helps blood 
disorders (See ofso Alcohol Sugar Vitamins ) 

Bactena m the Laboratory 

The subsfaoee on which bactena arc grown In the 
laboratory is called a culture medium The food is 
preps'ed in 3 qu d form Lsuallj the bacteriologist 
addi to it a solidifying agent to make the nuture a 
semisoUd Gelatin may be used for this but agar 
agar (obtained from seaweeds) is more frequently 
«nplojed The bacteria grow on the surface of the 
jellylike culture medium and spread into ndonita 
that are easily seen 

Tbe foods most commonly used are water extracts 
of lean beef peptones which are d gestioo products 
of proteins and a Ittle sugar such as glucose 
ni ole blood or blood plasma is frequently added to 
cultivate the kinds that do not grow so readily How 


ever there » no limit to the Xaneties of food tliat 
support the many spec allied types of bacteria 
The identificatioii of bactena « often d Ifieult la 
genera) three classes of information are needed 
(l| microscopic obsersstions of size shape and ap- 
pearance when stained (2) the appearance of colo- 
nies on different media (3) tl e chetmcsl cl anges that 
the baxteru are able to bring about as they mult ply 
There are many known kinds of bactena tiiat have 
been stud ed very little snd undoubtedly there are 
hundreds yet to be discoxered 
Bacteru are \-ersatile helpers m the laboratory 
^Isny of them use the same vitamins that human bfr 
mgs or animals require The amount of vitamin m a 
gixen medium can be measured under carefully con 
trolled conditions by the extent of the multiplicafioa 
of a particular kind of barter urn (usually a Lodohoeif- 
fus) Aminoacid* the building htocksof proteins can 
be similarly measured Ant hint ca are measured by 
the nurabet of bactena that are preienlni from multi- 
plyug A few dozen test tubes of gromng bacteria 
Can measure in several day s w hat would require many 
necks and hundreds of animals to accomplish 

BADGER Those who see a baclger for the first time 
me always impressed by the extraordinary flatness 
of the animal Its grayish body is about two feet 
long and seems about a foot wide because its long 
shaggy hair sticks out at the sides Even its black 
stnped head and its short tail are broad flat and 
close to the grocind 

The overhanging hair usually hides the badger s 
elioit legs 80 that the animal appears to travel on its 
Stomach hke a huge caterpillar Cut those concealed 
legs are equipped with powerful feet and long claws 
that make the badger a champion digger and danger 
ous u a cfose-up flght 

Kenneth Gnhame in his whimsical book Tl e \y md 
m the Elite's pictured the badger as an an mal of 
very definite purpose as one m the habit of over- 
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coming tremendous obstacles. In real life the badger 
is actuallj^ a verj^ determined being. It is clumsj'-; 
it cannot climb trees to avoid danger; neither can 
it swim or run very fast. Yet it survives because 
of its shrewdness, its courage, its strong muscles, 
and its ability to dig itseK into the ground in a 
huri;^’. Surprise one awaj^ from its burrow some time 
and you wiU see. YTien you first approach, it will lie 
flat and pull its legs and head beneath its body, 
hoping to be unobseiw'ed. In this position it resembles 
a large tuft of withered grass. But when you come 
nearer it w'ill get into action and start digging furi- 
ousl3-, sending a gej'ser of earth high into the air. 
Wliere the soil is fairly soft it will be out of sight 
verj^ quickly. If j’ou come verj' close before it is 
rmderground, it will turn to fight, snarling and 
hissing. 

The cruel sport of "badger-baiting,” in w'hich a 
single badger was pitted against several dogs, was 
once common in England and the United States. From 
this practice we get the word badgering, meaning 
“persistent anno3dng.” The jaws of the badger are 
so hinged that the3- can maintain theu grip with 
great tenacit3’, and the animal is difficult to kill 
because of its e\ceptionall3’ muscular body and its 
thick coat and loose skin. 


The 3'oung of the badger are bom late in spring, 
each litter ranging from one to five. As soon as they 
are old enough, the cubs sally forth with their parents 
on their nightly hunts, for badgers rarely hunt by 
da3'. T\Tth their claws they lay open the burrows of 
prairie dogs, ground squirrels, gophers, and field 
mice upon which they feed. They also eat ground- 
nesting birds and their eggs, small snakes, frogs, 
lizards, and insects. 

Badgers are native to North America, Europe, and 
Asia. They hibernate in cold climates, but where 
warm winters are the mle they remain active the 
3'ear round. Badger fur is valuable. It is used for 
trimming women’s coats and in the manufacture of 


artists’ brashes. Badgers belong to the weasel famil3' 
{Muslelxdae), which also includes skunks, otters, 
minks , martens, and wolverines. The scientific name 
of the American badger is Taxidea iaxxts; of the 
European badger, Meles iaxus. 

Baghdad, Iba.q. For 4,000 3'ears Baghdad has 
stood at the crossroads of great world highwa3’s of 
trade. The fertile plain of iMesopotamia, in which it 
lies, has been crossed since time immemorial b3' 
caravan routes connecting the Alediterranean ports 
with the Persian Gulf, and Turkey and southeastern 
Europe with Persia and the Far East. Where these 
routes met, on the banks of the Tigris River, 350 
miles north of the Persian Gulf, a city grew up. After 
it was made the capital of the Mohammedan caliphs, 
in the Sth centur3' a.d., it became the largest and 
most beautiful cit3' in the world. The great caliph 
Harun-al-Raschid, poet and scholar, contemporar3’^ 
of Charlemagne, made it the center of the world’s 
art and learning. Hence it came to be called the 
“glorious city.” It is known to all lovers of romance 
as the scene of many of ‘The Arabian Nights’ tales. 

Later the cit3- suffered a long dechne. Cml wars and 
repeated sackings by Mongols, Turks, and Persians 
humbled it. When ocean routes around Africa were 
discovered, much of its trade was lost. B3' 163S, 

when it became a part of 
the Turkish Empire, its 
population had been re- 
duced from 2,000,000 to 
14,000. At the end of the 
19th century Germany, 
hoping to dominate the 
Near East, obtained from 
Turke3' a concession to 
build a railroad through 
Turke3' to Baghdad. Be- 
fore its completion the 
first World War broke 
out. In jMarch 1917 the 
British occupied Bagh- 
dad, ending Turkish rule 
and ending also, for the 
time, Germany’s “Ber- 
lin-t^Baghdad” dream. 

After becoming the 
capital of the kingdom of 
Iraq in 1920, Baghdad entered a new and more pros- 
perous era in its histor3'. In 1940 the last link in the 
Berhn-to-Baghdad railwa3’’ was completed under 
British auspices. An extension of the line terminated 
at the port of Basra on the Persian Gulf. The air- 
port at Hinaidi is an air center of the Orient and the 
nucleus of a rapidly growing suburb. With modem 
transportation Baghdad is regaining its old standing 
as a center of trade between East and West. 

Baghdad is no longer the picturesque cit3’' of 
Harun-al-Raschid’s time. A railroad station stands 
near the spot where that ruler built his beautiful pal- 
aces and gardens. The flat-roofed houses of sun-dried 
brick and the many ancient mosques still stand in 


A GOOD WAY TO STUDY THE BADGER 
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To show cle^ly the features of a badger, a museum exhibit like this one is Ve^essair. If he 
were alive, this unsociable animal would be digging himself in so fast and with such a cloud 
of dust that you could see very little of him. 



a maze oC narrow, winding alleyways But the 
British in 1917 built a modern street straight 
through the city and unronuntically named it 
New Street Other paved streets have followed, 
and streetcars, taxicabs, electne lights, a modern 
water system, and a museum of Mesopotamian 
antiquities speak eloquently of Western ptogrese 
E\en the fascinating cohered haeaars are invaded 
by the wares of Europe The city 'a popuisboD la 
364,0-19 (1917 census) About one fifth are Jews, 
descendants of the people who were carried away 
into the Babylonian captivity hj N^uehad- 
nezzar (See also Iraq Mesopotamia ) 

BacpJPE. This reed instruroenthas^loDB his- 
tory It IS spoken of in the Old Testament and 
It was used by Egyptians, Greeks, and Boraans 
During the Middle Ages it was one of thepoputai 
mstrunients of the troubadours Today it » tht 
national instrument of the Scottish Highlandere, 
and pipers are attached to Highland regiments 
in the British army itiw w n i 

The Scottish Ilightand bagpipe has a large 
leather bag which the player inflates by blowing 
through its valved tube (blowpipe) The bag • 



MusauSoAUicscBshuat bents u* ready Inr as tuedl 
ibeCantbeaflandibeAtlaBtie BsluaSiha 


ravar^ooaeaivrUiatyoatea ge« of tba ulasda ctuaf arrona- 


8er\ ee as a reservoir to supply wind continuously tbe 

to Its feedpipes— three pipes of fixed pitch, caM 
i&inw, that Sound contiuaous/y daring piiytog, and IPbrid Witting Isfand, the outennost cl the group, 
to the “chanter," or “chaunter,” with six to eight was probably the oiie that Columbus diBCox*t^ and 
finger holes on which the melody « played The named San ^Ivador 

drones have single reeds, hke the clannet reed the The archipelago is a British crown eolonr It con' 
chanter, a double reed like the oboe reed tie Get- swtsotaboutS.OOObwisbnds and rooky islets These 
Riaa Dudekoel h blows hie the Scottish bagpipe form s line 600 miles long reaching from » point oR 
The FVench mvteUi, the Italian turdfltna and the the east coast of Flori'U nearlv to the I'land of IIis- 
Insh tinion pipes get their wind from bellows pumped paniola Throi^b tha island barrier there are but 
by the playet’g arm Bsgpipe music is lull of difficult three channels for latte vessels, for the islands are 


flourishes and graces that test a piper's skill 





!S from notids, l>«gin th* Bilni»« 

MPitUi u«s pul »wo »lr fevuis ftom Miiia. Columbus nrsr igucacd 
Amtneu St Witlin* JstanC, wbicll he osmed Ssa Sslvs4«r 

BaiUMaS (6a-f4'.^) Columbus made this group 
of idands in the West Indiea famous, for it was on one 
of them that be first touched the soil of the New 


merely the exposed peaks of a great submarme tpoun* 
tain range There ate no runmng streams, except on 
Andros, the largest island Frrah water is supplied 
by wells dug m the soft rock 
The chointe IS imid with aa average winter temper* 
aturc of about TOT Nassau, the capital, on New 
Providence Island, is a popular winter resort Fruits 
and vegetables are grown Pigs, sheep, goats, and 
lutkeye thrive The chief exports are sponges toma 
toes, pme tusber, coscarJb bark, Eisal, salt, and 
tortcftift shell The 
area of the 20 in- 
habited islands la 
about 4 400 square 
miles A site on 
Exuma Island, near 
the center of the 
chain, wss leased 
by the Emted States 
in 1941 as an air 
and naval base to 
improve defense of 
the Caribbean. 
Population (I94S 
est ), 76,000, mostly 



BAHA’U’LLAH 
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THE NINE-SIDED BAHA’I TEMPLE AT WILMETTE, ILLINOIS 



Overlooldng Lake Michigan stands the beautiful Baha'i Templet national cen- 
ter for the American Baha'is. The concrete and steel building is covered with 
lacelike ornamentation made of molded cement and crushed quartz. The view 
at the right shows the interior dome as seen from one of the upper balconies. 


Baha’U’LLAH (ba-ha'o-la') (1S17-1S92). In 1844 a 
new religion was bom in Iran. Its founder, who was 
called the Bab (meaning “the gate”), soon gathered 
manj- converts. In 1850 the Bab himself was put 
to death because he defied the Islamic authorities. 
But he liad predicted that a new leader would arise, 
one even greater than himself. In 1863 a saintl}' 
teacher and prophet of the new faith revealed himself 
as God’s chosen head of the Baha’is, as thej’ are now 
called. His name in the religion was Baha’u’llah 
(Glory of God). Members of tbe Baha’i faith revere 
Baha’u’llah as “the divinely appointed Mediator be- 
tween God and man.” 

Baha’u’llah was bom in Tehran, Persia (now Iran), 
on Nov. 12, 1817. His real name was IMirza Husajm 
Ali, and he was the eldest son of a wealthy minister of 
state. Early he showed a deep understanding of spir- 
itual problems and chose to follow a religious vocation 
rather than to succeed his father in a state post. 

UTien the Bab declared his mission, Baha’u’llah be- 
came one of his most ardent followers. He suffered 
imprisonment and exile for his faith; and after the 
Bab was executed he became one of the movement’s 
most beloved teachers. In 1853, wlnle being held in 
a dungeon, Baha’u’llah underwent a spiritual expe- 
rience that comdnced him of his future role. Finally 
at Ridvan, near Baghdad, and after a series of reve- 
lations, he declared that he was the leader whose 
coming the Bab had foretold. His followers joyously 
accepted him, but the Moslem world was still hostile. 
For many years the Baha’is were held in semi-impris- 
onment in Akka (Acre) in Palestine, and only gradu- 
al!}' were restrictions lifted. 

Baha’u’Uah’s teachings spread, and thousands of 
people in many nations became Baha’is. When Baba’- 
u’Uah died. May 29, 1892, his testament appointed 
his son Abdul Baha (Servant of Baba) to cariy for- 


ward his work. Abdul Baha left a testament designat- 
ing his grandson Shoghi Effendi as “guardian of the 
faith.” He also established the form of Baha’i world 
administration. Today there are Baha’is in more than 
100 countries, with more than 2,500 local Baha'i 
centers. In the United States the national Baha’i 
center is maintained at Wilmette, IB., the site of 
the Baha’i Temple. 

Baikal (bi-kal'), L.vke. With a depth of 5,400 feet, 
Lake Baiknl in southern Siberia is the deepest fresh- 
water lake in the world. It is also the sixth largest. 
It is about 390 miles long and from 20 to 50 miles 
wide, with an area of 13,200 square miles. Ringed by 
the Baikal Mountains, a spur of the Altai Range, the 
lake is fed by countless swift streams. The largest is 
the Selenga River. The lake’s chief outlet is the An- 
gara River, which flow's into the Yenisei. Baikal 
means “rich lake,” and it abounds in fresh-water seals, 
sturgeon, salmon, and herring. It bears considerable 
trade — in “open weather,” in steamships; and when 
the lake is frozen, over the ice. 

Baking powder. The purpose of baking powder is 
to blow bubbles through cakes and biscuits to make 
them light. It contains an alkali and one or more 
acid salts. The alkali is always sodium bicarbonate 
(ordinary baking soda). The acid salt may be mono- 
calcium phosphate, or potassium acid tartrate (cream 
of tartar), or an alum, usually sodium aluminum sul- 
phate (see Alum). When moistened the acid salts re- 
act xfiolently with the alkaline baking soda (sec Acids 
and Bases), causing it to release bubbles of carbon 
dioxide gas. To keep it from working while still 
in its package, baking powder contains cornstarch, 
which absorbs the moisture from the air that comes 
in contact with the powder. 

In use, baking powder is thoroughly mixed with the 
flour before milk or water is added. The heat of the 


bakjng releases itjJ) more Curl; n <JioTife balboa $ FtRsT 
and the cak^s or biscuits como out in Stej* toward 
Bated to 5e\eral times thru orumal ize Famc 

Indeed tuo tea-poonfuls of bal mg p w 
der generate almost a full ijuart of carb n dioxide at 
an erven heat of 3oOT In=teu 1 of ) pmider 
cooks Sometimes use baking ' d< an! sour mill 
The'® form carbon dioxide bubl les b\ the action of 
the lactic acid in the milk 
Tor making ordinart bixad tearf is uxtd instead of 
baking powder The tmj 3ca t plaits prolucr the 
Carbon dioxide by Ireathlnf. (leTe t) 

BalbO A \ AscoNt&ts nn Balboawis 

the firet European to iool upon (hr PieifirOcean from f f 

the shores of the New \\ orl 1 T1 is ''mm h j hen ( I jf 
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turer an I explorer Sailed for Amei ica in 1600 and “et- 
lled Jn S.into Domise There hi« unsuccessful at- 
tempts at farming led him into debt In 1510 hoping 
to escape his ere liters he vtOMil away on a shp 
bound for the new col ny of ‘'an Seba^tun on the 
mamlan I of South America He was soon discovered 
but lus ready cloduence saved him He convinced the 
leaders of the expedition that he would be of more 
use &•? a common soldier than as a prisoner 
IVhen Jieadienturp at San Seba«tian jwoved a fad 
urc, Balboa persuaded lus superiors to transfer the 
colony to Darjea (row the Isthmus of Panama) Once 
there the leaders quarreled among themselves and 
were deposed The man wl o had started out hidden re 
acjsfccuiked HctUJls for the voyage was left re 


cORimand of the expehtion Balboa was at once a 
bold nun and a kindly one Gaming the conSdence 
and Incndship of the natives he learned of a great 
ocean beyond the mountains and an abundance of 
gold to be fouP I there Balboi bel eicd that a suc- 
cessful expedition to the great unknown sea would 
wre him the favor of the King of Spam so he set out 
actxiss the litfurius ot £?anea ft took S-t day s for 
his party of 190 Spaniards and I 000 natives to cross 
45 tniles of dense jungle On Sept 25 1513 Balboa 
stood upon a reountaui peak and saw the Pacific 
Ocean KhKh he cailorf the Soutfiera Sej Four 
days later be reached its shores and took possession 
of the ocean and all lands washed by it in the name 
of the Spanish monarch 

Balboa expected to be hailed ss s great explorer 
and he dreame I of the glory m store for him \Vhen 
he returned to Danen however he found his ab'cnce 
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BALBOA 

had cost him dear. A new man had won the governor- 
ship. Conflict arose immediately between the two. 
In 1517 Balboa was arrested on the false charge of 
instigating a rebellion and was beheaded. 

Balboa has been so overshadowed in literature by 
the romantic figure of Cortez that even the poet 
Keats confused the two and in his famous sonnet 
wrote; 

Then felt I hke some watcher of the skies 
When a new planet swims mfo his ken. 

Or hke stout Cortc:, when with eagle eyes 
He stared at the Pacific — and all his men 

Looked at each other with a wild surmise — 

Silent, upon a peak m Danen 

Balder (bd'dir). Among all the gods of Norse 
mj-thologj- there was none so beloved and beautiful 
as Balder, son of Odin. When he passed it was like 
the coming of sunshine, and every grief fled before 
the brightness of his presence. In all his life he had 
never known a moment of sadness, and the gods vied 
with one another in showering favors upon him. 

One night his sleep was haunted with dreams of 
disaster. When the gods learned of the dreams, sorrow 
fell upon them. His mother Frigga roamed the earth, 
supplicating all living things not to harm her son, 
and they willingly gave their promise. The gods then 
rejoiced and once more happiness reigned in Asgard, 
their habitation. Thenceforth Balder led a charmed 
life, and on festival daj'S the gods hurled missiles in 
play at the in^■ulnerable hero, who smiled when darts 
and stones fell harmless at his feet. 

But among the gods was one selfish, jealous being 
named Loki who wished to put an end to Balder’s 
reign of love. Disguising himself, he sought out Frigga 
and obtained from her the admission that there was 
one frail little plant, the mistletoe, whose promise of 
protection to Balder she had neglected to get. It was 
so small and so hidden in the oaks of the mountainside 
that she had failed to rdsit it. 

When he learned this, Loki made a spear shaft out 
of the oldest, toughest sprigs of mistletoe. Hoder, 
a blind god, lo^•mg Balder and n-ishing to honor him, 
consented to throw the shaft, not knowing that it 
alone of aU things was harmful to the beautiful god. 
Balder fell, pierced to the heart, and his spirit jour- 
nej’ed to the underworld. Sorrowing, the gods pleaded 
for the release of Balder. The ruler of the under- 
world consented, prordded that everj- Ihing thing 
should veep for his return. The whole grief-stricken 
world immediately began to veep, with the exception 
of the hateful LoH. So Balder could not be re- 
leased, and he has dwelt in the underworld from that 
day to this. 

A tmy, aster-like flower with pure white petals, which 
grows e\erywhere by the roadside, is called in his honor 
“Balderas brow/’ In the Norseland when the dark long 
winter sets in the people say, “All nature sorrows for Balder.” 
And when tne spnng breaks forth with budding trees they 
crj*. “The spirit of Balder again roams the earth.” 

Baldwin, Robert (1S04-1858). That Canada is 
today a loyal and contented member of the British 
Empire is due in large measure to the far-seeing 
political wisdom of Robert Baldwin. Elected to the 


legislature of Upper Canada in 1829, four years after 
he began the practise of law in his native town of York 
(now Toronto), Baldwin came to the front as a cham- 
pion of responsible government. He insisted that 
Canada should have a system of cabinet and parlia- 
mentar}' government like that of England, with a 
legislature elected entirely by popular vote. However, 
he had no sympathy with the extremists who launched 
the ill-fated rebellion of 1837-38. (See WacKenzie, 
William L.; Papineau, Louis J.) 

Twice Baldwin was called to the Executive Coimcil, 
in 1836 and 1841, only to resign on questions involving 
the principle for which he was fighting. At last, in 
1842, after the union of Upper and Lower Canada, he 
formed, with Louis HippoMe LaFontaine, the first 
administration to accept responsible government. 
Disagreement with the governor-general soon led to 
their resignation ; but in 1848 Baldwin and LaFontaine 
were again returned to power, and the principle for 
which they had fought so courageouslj' was finaUj' 
established. TlTien in 1851 the radical wing of his 
partj' gained the ascendancy', Baldwin, always a 
moderate, resigned. The rest of his life was devoted 
to bringing about a better understanding between the 
English and the French sections of Canada. 
Balearic (bdl-e-dr'ik) islands. The sunny 
Balearic Islands in the western IMediterranean are 
smaller than the state of Delaware. But their key 
position has often made them prizes of war. Lying 
nearly midway between North Africa and southern 
France, they command the north-south ship and air 
routes across the western hlediterranean. 

Today they are a Spanish pro^•ince, Islas Bakares. 
They are a loose group of five small islands and ten 
islets and form a slightly curving archipelago about 
190 miles long. In order of size, the five islands are 
Mallorca (or Majorca), ^lenorca (or Minorca), Ibiza, 
Formentera, and Cabrera. Nearest to the mainland is 
Ibiza, about 60 miles off the east central coast of Spain. 

The nuld climate and rare beauty of the islands at- 
tract many tourists. Palm-fringed coasts sheer up to 
wooded hills. On the terraced, irrigated slopes cling 
olive groves and orchards of figs, lemons, oranges, and 
almonds. !Much of their yield is shipped to Spain. 
Other major exports include fish, sea salt, some tex- 
tiles, and fine handmade shoes from Menorca. 

Palma (hlallorca), the capital and largest city of 
the Balearics, is a cosmopolitan tourist center. On 
Menorca, about 25 miles east, is hlahon, one of the 
best harbors in Europe. During the French occupa- 
tion of Mah6n (1756-63), a deUcious native sauce so 
pleased the soldiers that they' introduced it to Paris, 
where it was named mayonnaise. 

In ancient times the people of the islands vere so expert 
in use of the slingshot that they came to be called Balcares. 
from the Greek word ballein, “to throw." The islands were 
seized successively by the Carthaginiaiis, Romans, Vandals 
Normans, and Moors. By 1235 they had been conquered by 
Spain. In 1276 they became a vassal kingdom, but were 
taken back by Spain in 1349. During the wars of the ISth 
century they were captured by France and by England, hut 
were ceded to Spain by England m 1802. Area, 1,935 square 
miles: population (1950 census, prelimmarj*), 422,127. 




TS ALKAN PENINSULA iUlf a doz«Q smalt counlnes 
^ are crowded into the Balkan Peninsula in the 
aoutheastem comer of Europe A peninsula » usually 
thought of aa a land area that is nearly surrounded by 
wafer This deaerpton fits the lower tip of the 
Balkan Peninaula where Greece looks out over the 
Mediterranean and the sea is within ea^y reach of 
every part of the land But between the bead of the 
Adriat e and tl e Black Sea the Balkaos spread out 
into a broad cont nental mass SOO miles wide which 
merges into central Europe 
Ihere is not even a mountain baraer to separate 
the peninsula from the mainland for the broad valley 
of the Danube crosses it in the north Below this 
however the countiy is wild and rugged Balkan lo 
fact IS a Turkish word which means mountains 
The narrow Balkan range for which the peninsula was 
named rises below the Danube Valley and farther 
south the Rhodope Mountains spread to the Aegean 
The mam chain of the Alps bends down the west 
coast continumg to the southern tip of Greece This 
chain 13 called the Diaaric Alps where it follows the 
Adriatic and the Pindus Mountains farther south. 

The climate is rigorous m the north with heavy 
snowfalls but mild and sunny in the south Hie rich 
est areas are the broad plain of the Danube and the 
smaller valley of the Mantsa Elsewhere the nvera 
are short and the valleys small 
In the east the Balkan Peninsula almost touches 
Asia at the Bosporus and the Dardanelles Istanbul 
at the narro e»t point of the Bosporus is only a mile 
from Asia Minor Across here as well as over the 


broad Danube h gh ay nugrat ng peoples and arm es 
have marched since tune immemorial and many dif 
ferent peoples remamed to settle n the fert le Balkan 
valleys Both European and A« at c emp res have left 
the impnnt of tl eir c vitisations and el g ons 
The modern Balkan countries are small and densely 
populated An area not much larger than Texas holds 
50 million people In all countries moet of the peo- 
ple are farmem end the standard of living is veo 
low Manufacturing and mining are little developed 
Since the second IV orM U at Communist govemmento 
have held power m Yugoslavia Alban a Ruman a 
Bulgaria and Rung ry Tl e only except ons to this 
dominat on are Greece and European Turkey 

Mott ot the People are Start 

The greatest migrat on was that of the Slavs To- 
day they make up a majority of the population The 
mountain ranges spht them up into isolated groups 
and m the course of tune eaci group has developed its 
own distmctive culture and Unguage 
The main Slavic groups today mclude the Serbs 
Croats Slovenes Bulgarians Macedonuns an I 
Ruthenianx The Rumanians Hungarians and Greeks 
have all absorbed some Slavic blood but do not speak 
Slavic tanguages The Albanians are a distinct and 
anaeot group Among all these peoples live many 
Tnrka (who invaded the peninsula m the Middle 
Agee) and numerous Jews Germans anilgipses 
Because of the conBictmg aims of lU various 
peopfes war has been the usual state of aflairs m 
the Balkans and peace only an occas onal mterlude 
The Great Powers fearful lest their rivals should 



NEW AND OLD WAYS OF LIVING IN TH^ BALKANS 
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Modem sights and ways mingle yrttt age-old customs throughout the nations of the Balkan region. 1. The Black Sea hath- 
iog beflch at Varna m Bulgaria is n^hly modem. 2. So is the brick and tile structure being built on a Balkan farm- 3. But 
^pstumes^ and ways appear in glimpse of Yugoslav women husking and shelling com. 4. A young Yugoslav house- 
wife Is Bjanning by hand. 5 and 6. A garlic vendor in Bucharest and a lemonade seller in Belgrade are typical peddlers* 





gam control of thi$ strategic region, have added fuel 
to the fire Even before the first World Har was 
touched off there, the peninsula was known as the 
“powder keg” of Europe 

Wave Afirr Wave of Migration! 

At the time when the civiluation of ancient Greece 
Was flourishing on the tip of the Balkan Peiunswla, 
the people to the north were known as the ‘bar- 


banana ” Those to the east were called the Thracians, 
those to the west the Ulynaaa, and in the center the 
Macedonians hlacedonia, under Alexander the Great, 
became for a while the nucleus of a great empire (lee 
Alexander the Great, Macedonia) Then Rome con- 
quered the peninsula, bringing to the people of the 
utenor the ^man civilisation and the Latin language 
Visigotha and Ostrogoths ravaged the country, but 
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BALKAN PENINSULA — 

passed through and made little impression. In the 
third centurj' the great Slav migration began, coming 
from n hat is now Poland and vrestem Russia. For four 
centuries Slaric tnbes continued to pour in imtil they 
Had occupied all the little valleys below the Danube. 
The Greeks were pushed back to the coast The 
Thracians (later called the llachs) took refuge in the 


in common and they paid ta.\es to their lords in 
workdays and in grain. 

The Balkan peoples u ere, however, com erted to the 
Christian religion. Those who settled in the re^on 
dominated by the Byzantine Empire from its great 
capital at Constantinople (now Istanbul) adopted the 
Orthodov Eastern religion. Those in the nest (the 


THE DANUBE RIVER SQUEEZES THROUGH THE KAZAN DEFILE 



Leaving the great Hnnganan plain behind it, the Danube channels through the precipitous black cUSs of the Kazan Defile. Farther 
on It emerges at the Iron Gate and spreads out again to wind over a broad valley on its way to the Black Sea. 


mountains and became nomadic shepherds. The 
ancient Macedonians became e.vtinct. But the 11137 - 
ians, on the south coast of the Adriatic, held o£E the 
iniaders and maintained themselves in the hills of 
Albania. In the Danube Valle 3 ' too the original popu- 
lation survived. Here the Rumam'ans claim to be 
descended from the Romans, as their name indicates. 
But although they speak a Latin tongue, the 3 ' have a 
large proportion of Slai-io blood. 

In the seventh century, when the Sla^’s were already 
established in the peninsula, an army’ of slant-eyed 
yellow men called Bulgais marched in from eastern 
Russia. But they were few in numbers and the Slavs 
assimilated this new race. The only' reminder of their 
conquest today is the name of Bulgaria. 

Then in the ninth century the Magyars swarmed in 
from the east and made their home in the broad Hun- 
garian plain. These fierce warriors had Finnish and 
Mongolian blood. But in the course of time they too 
blended with the Slavic peoples, and little trace of 
their Asiatic origin remains in the Hungarians today. 

The Slavs did not adopt either Greek or Roman 
speech and customs. They continued to live in then- 
ancient tribal fashion, organized in large family’ 
groups of a hundred or more people. They built 
no great cities, but lived in wattle huts in little 
%-illages. The members of the tribe tilled the land 


Hungarians, the Croats, and the Slovenes) became 
converts in the Church of Rome. 

For centuries the power of the Eastern Roman Em- 
pire had been waning. In the Middle Ages the Turk- 
ish cavalry crossed the Dardanelles to the Balkans. 
Constantinople fell in 1453, and the Moslems soon 
swept on to conquer the entire peninsula. Jloham- 
medan lords now occupied the feudal castles. 

The “Powder Keg” of Europe 

For nearly five centuries the peasants suffered under 
the oppressive rule of the Turks. Then, in 1804, 
revolt blazed up in Serbia. This touched off insur- 
rections which spread to Greece and then all over the 
peninsula. In the 19th century new names appeared 
on the map of Europe as one by one the Balkan peo- 
ples threw off the Turkish y’oke and organized them- 
sehes into national states. For more than a century 
the wars of liberation went on, sometimes helped and 
sometimes hindered by the Great Powers. 

Russia hoped to crush Turkey and so gain control of 
the outlet from the Black Sea. It fostered a move- 
ment called “Pan-Sla\'ism,” which aimed at the umon 
of all Slai’s rmder the protection of Russia, the greatest 
Slav nation. England feared that if Russia gained 
control of the Bosporus and the Dardanelles England's 
hlediterranean route to the east would be in danger, 
and so supported Turkey’ against Russia. Austria, 
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which had annexed the Turkish proxince of Hun- 
garj', was eager for more spoils. And Germany 
dreamed of “Drang nach Osten” (march to the east) 
and the construction of a Berlin-to-Baghdad railway. 

Russian ambitions were blocked by England in the 
Crimean AYar of 1853-56 (see Crimean AA''ar). Russia 
tried again in 1877-78, when it successfully aided the 
Seibs and Bulgarians against the Turks. England at 
once called the European powers to the Congress of 
Berlin (1878) and the resulting treaty left Turkey 
still with a wide strip of land reaching to the Adriatic 
Sea, including the proxince of Macedonia. 

In 1912 a Balkan League was formed against Turkey 
by Bulgaria, Serbia, Greece, and Montenegro, with 
the object of freeing Macedonia. The first Balkan AYar 
followed immediately. The weak Turkish forces were 
quickly defeated, and Turkej' was left with onl3' a 
small area of land around Constantinople. 

The Peace of London (1913) axx-arded the lion’s 
share of the spoils to Bulgaria; and the Balkan League 
at once exploded. The second Balkan AA'ar broke out, 
with Bulgaria fighting to retain its possessions against 
Serbia, Greece, Montenegro, and Rumania. Peace was 
signed at Bucharest August 1913. Macedonia was 
now dixided among Greece, Serbia, and Bulgaria. 

Only Greece was satisfied with its new boundaries. 
Jealousy and distrust persisted among the Balkan 
States; and they continued to look to nx-al European 
powers to bolster up their conflictuig claims. Tlie 
Pan-Slax’s of Serbia, supported by Russia, demanded 


an outlet to the Adriatic Sea. Their claim was opposed 
bj' Austria-Hungarj% wiiich had annexed the disputed 
territorx' (Bosnia) in 1908. 

The First World War Begins in the Balkans 
A Serbian conspiracx' resulted in the murder of the 
Archduke Francis Ferdinand of Austria at Sarajex'o, 
in Bosnia, in June 1914. This was the spark that 
touched off the first AYorld AYar. Austria-Hungarj' 
declared war on Serbia, and Russia came to Serbia’s 
aid. The rest of Europe was quicklj’ inxmlx'ed (see 
AA’orld AA’ar, First). Turkej- and Bulgaria joined 
the Central Powers. Montenegro, Rumania, and 
Greece fought with Serbia on the side of the Allies. 

After the war a new Balkan state was created out of 
Serbia, Montenegro, and parts of Austria-Hungarj- 
(see Y'ugoslax-ia). Rumania w-as doubled in size. 
Greece made considerable gains, but was still dissatis- 
fied; so it attacked Turkej- in 1921. Turkej- threw back 
the inx-asion and in the Treatj- of Lausanne (1923) re- 
gained some of its old territorj’’ (see Greece). To pro- 
tect their territorial gains, Rumania and Y’ugoslax-ia 
joined with Czechoslox-akia to form the Little Entente 
in 1921-22. A new- Balkan league w-as formed in 1934 
when Turkej-, Greece, Rumania, and Y'ugoslax-ia 
signed the Balkan Pact. .After 1933, the Balkan 
States weie forced to sign pacts gix-ing Germany a 
xdrtual trade monopoly. 

Balkan Nations in the Second World War 
In April 1939, Italy seized Albania. In September the 
second AA’orld AA’ar began. Germanj- and Italy inx^aded 


THE AEGEAN PORT SOUGHT BY RIVAL BALKAN NATIONS 






Greece ]n 1040 and ^Ugo 
slavia m 1941 They met 
fierce resistance m both 
countries but conquered 
them Hungary Buigans 
and Ilumania nere forced 
to ally themsehes with 
Germany m 1941 
In 1044 45 the Russian 
army drove the \a*is out of 
Rumania Bulgaria and 
Ilungaiy B ith the aid of 
All ed suppl es Yugoslavia 
freed itself under the Com 
mun «t leadership of Mar 
shal Tito Greece and A1 
bania were aided bv Allied 
forces 

People « Repuhflca 
In th» Balkan* 

Aided by Russus mih 
tary occupation Commu 
n St minor ties sewed jio \er 
la all the Balkan nati is 
except Greece and Turkev 
Kings were foteeii into exile 
and Communibt people s 
republics were set up The 
new governjijents irere pat 
fem^ after the boviet gov p-*. 

eminent and took orders YutssUtw Th« 
from Moscow becret police 
ejBfems moifefecf on the Russ an secret | f' 
forced ruthless decrees aga nst all who d I not support 
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TIME H AS D ARKENED AN EMPEROR S PaLACE 



•ekeif the CTN t> remove ifs frw tier watchers as the 
dinger of guerrilla invasi n from Albania and Bui 


the new government wholebesrtedly—tlenuddlecUsa gina seemed pis^ (5« also articles on each Balkan 
and well to-do farmers popular leaders of tl e pew nston for Ileference-Oitl ne »« Europe) 


ants partes andtheclergy Thepei<antawereloreed 
into cooperative stateowne I farms aiiular to 
Rus* ji 8 collect ves Trade and mdustrj also passed 
from private hands to the government 
The Communist states on the Creek iionler fomented 
cmlwar n Greece m the hope of hr ngmgUiatc untry 
into the Communist bloc — or at least of gaining 
balon k the port in Greek Macodon a (see Mace 
don a) In spite of aid given by the Unite I States 
the Greek civil war dragged on unf i the Communist 
guerrilla forevs admitted defeat m 1940 
Meanwh Ic the Commun st liloc was spl t m 1&48 
when Tito d ntatnr of Jugoslavia sought economic 
contacts with the democrac es He heeded the rraanu 
factures to develop Jugoslavia He retained na 
tional Communism Through a 20-jear economic 
pact in 1949 Russia got control of nearly all the trade 
and industry of its satellite states J ugoslrv adidaot 
loin and in 1951 resumed diplomatic relationa with 
Greece Some Balkan unrest coctinue<l In 19o3 
Yugoslavia refused to consent to return Ti este to 
Italy and Greece accused Bulgaria of bonier uifnngo- 
ment The Balkan Big Three — Turkfj Greece 
Yugoslavia— s gned a pact m I9»? 8gain«t ‘wirt 
aggression More progress came in l9o4 nben Greece 
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tietlOCRAPHY FOR THE BAIKaNS 
Bcott for Younger Keoderi 
P H L*u*h ng 1 tin s (Harcourt IB l) 

A C On e the Hodi* (Longmans IBlS) 
AG R» ng tl e Hed ‘-a (Longmans 1B47J 
•ar#* lu«o»Isvis (HoJ Jay IBS ) 

I Mo» CO Dohrj (V king 19S4) 


Books for Advanced Students end Tescbers 
AJamcloui bajje and the Ilools (Duutledsy 105) 
Arrairoag H F T to and GoUatti (Msrm IJan l9u] 

B»Ua Eleonw The Ve» Turks (L n v ot P» I're’s 1931) 
Brdge Ann Dart: Moment (Macmillan 195 ) 
bed ar Vlad m r Tito (Simon * S huster 195J) 

(lArdge W S ftaCreefcto vfe CSaitgaard laaSl 
tihrdge W S Let • Talk TnrkCi (Xanguard 195 ' 
Conakoult Theodore Land and People of Greece (Lippin 


9o9) 

Cjoegr Andrew 
hart l«d9) 

King W • and O tl 

Kewmorslei 
Orga bfon 
IS50> 

Oitiive F 0. Truth about Yugoslavia (Roy 1952) 
SiavraAos I S Greece \me nan D lemma and Opportu 

» D (Regoery lOo'n 

Wow gafcects Blaek lornbaod 0 eyFeleon (V k ng 19J7) 


tj of Danub ao Europe (Rioe- 

Balkaaa iKnopf 1917) 
Balkan Background (MacrniUiui TVl5) 
trait of a Turkish lamily (Macmillan 




TRADITIONAL 
DANCE of the 
Stage — BALLET 

•nALLET. The classic dance of the 
stage — ballet — is loved throughout 
the Western world. It is the major 
dance art of the West, the product of 
many centuries of deieJopment and tra- 
dition. It attracts large and enthusias- 
tic audiences wherever the arts of the 
theater are highlj' developed. 

The United States usuall}* has two or 
three ballet companies that plaj’ engage- 
ments of a week or more in the larger 
cities and tour the smaller ones Local 
ballet groups evist in a number of cities. 

Often these are connected with local 
opera companies, smce manj’ operas in- 
clude ballet numbers. Television mtro- 
duced baUet to millions of Amencans 
who had not seen it in theaters 
England has subsidized its chief ballet 
companies, the Sadler’s Wells and the 
Ballet Rambert. In France, the Paris 
Op^ra, a national institution, mcludes a ballet com- many ballets are interpretations of musical composi- 

pany and school. Other European countries have tions. The art of painting usually contributes through 

privately managed or state-owned companies. Ballet creation of the scenery and the designs for costumes, 

fa also popular in Canada and Latm America. Lead- A tj^pical program of ballet counts of three indi- 
ing ballet companies make international tours. vidual numbers. Together these take about as much 

What Is Ballet? time in the theater as a three-act play. The program 

A ballet is a theatrical performance in nhich danc- may contain a fourth number, often a pas de deux {pS- 

. ing and panto mim e, accompanied by music, tell a de-du), or dance for two, from a well-known longer bal- 

1 story or express an idea. Alusic may protide the sub- let. 'ITus is a show piece to display the skill in clas- 

ject matter as well as rhjitmuc accompaniment, for sical dancing of leading members of the company. 


THE CORPS DE BALLET FORMS A GRACEFUL PATTERN 




Above IS a pose from a revival by America’s Ballet Theatre oi Tas de Qnatre 
(‘Dance for Four’), first produced in 1845. Standing are Alicia Markova and 
Karen Conrad; kneeling are Kora Kaye and Annabelle Lyon. 
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Occasionally a three- or four-act baUet Occupies 
the entire program Eramples arc icvivala m tbeir 
original form of the fair> tale ballets ‘Swan Laie’ 
and ‘The Sleeping Princess’ 

Major ballet companies have their nwTi aymphumc 
orchestras Music by the finest comjxisers spectac- 
ularly beautiful costumes and scenery the beauty 
and grace of ballerinas and the marvelous technique 
and athletic ability of men dancers combine to make 
a well-done program of ballet one of the moat (^am- 
orous forms of entertamment 

Th« Ballela of Today 

The repertoire of modem companies contains sev- 
eral ballets which have survived from the 19th cen- 
tury These include a short version of Swan Inke’ 
and two short vereions of The Sleepmg Princess' — 
‘Pnnccss Aurora’ and Auroras Itedding’ Manus 
Petipa created the dance composition fc^onreg’niiAy) 
of these ballets and Tschaikoi-sky composed the mu 
SIC Other 19th-centuiy survivals are ‘The Nut- 
cracker’ (choreography by Lev Ivanov music by 
Tschaitovsky) and ‘Copp^Ua’ (choreography by 
Arthur Saint-L4on, music by lAo Dehbes) (For a 
discussion of 19th-century ballets and for the his- 
tory df ballet, m Dsoee, eectioQS 'BsUet in the 
Western World” and ‘Stage Dance la Aruenca ”) 

The modern repertoire contains many ballets from 
the period of 1909 to 1929, which wu dominated by 
the great Russian iispresano, Sergei Dmghilev Michel 
rolMe, leading choreographer for Diaghilev, created 
most of them 'Les Sylphides (la k perhaps 
(he best-loved of tbe Fokuie ballets It u a ‘‘white 
ballet, " so called because the guU all wear filmy 
white costumes The ballet has oo plot the program 
calls it a ‘‘romantic revery " MostFokme ballets are 
quite different, for Fokine was a reformer who em 
phaeiied dramatic action m ballet Among tus most 
famous works are ‘Scheherazade’, ‘Petfouchka’, 'Car- 
naval', 'Firebird', and ‘Specter of the tkse' 

Vaslav Nyinsky, the giealest dancer m DiaghiteVa 
company, created ‘The Afternoon of a Faun’, in which 
he introduced jerky, 
angular movements in 
place of the tradition- 
ally smooth grace of 
ballet Another Nijin- 
sky creation was ‘The 
Rite of Spring^ with 
music by Igor Stra- 
vinsky 

Leomde Maa^me a 
fine dramatic dancer, 
was a ojember of iJia- 
ghilev’a troupe from 
1913 to 1925 Between 
1915 and 194S he cre- 
ated about 50 ballets 
'Gait4 Pansienne’ has 
been a favorite It 
tells the lively story 
of a Peruvian’s ad- 



ventures m a Riru caf^ with a flower girl, a glove 
seller, a cancan dancer, a baron, and a French army 
officer Other popular Maisme ballets are ‘The Fan- 
tastic Toy Shop 'Three-Cornered Hat , and ‘LeBeau 
Danube’ hlaisme created a number of ‘'symphonic 
balleU," interpreting ehoreographically complete 
symphonies by Beethoven, Brahms and others 
Aether Euasian, David Lichine, did the choreog- 
raphy for the lively ‘Graduation Ball' and 'Fair at 
Sorochinak' os sell as the more dramatic ‘FVancasca 
da Rijami and 'Cam and Abel’ 
liie Russinns of Diaghifev Fokme tradition 
brought drama, color, and gaiety into ballet They 
usually took their themes from fairy stones, legends, 
folklore, or the ro- 
mantic literature of the 
past It remamed for 
Enjdish end American 
choreographers to cre- 
ate ballets with psy- 
cholopcal impact, with 
characters who seemed 
like real people 
Among the English, 
Ninette de Vabis was 
a pioneer She founded 
and directed the Sad- 
ler’s Wells Ballet 'The 
Rake's Rogreas', which 
interprets tbe senes of 
paiDlinga of that name 
by William Hogarth, 
IS among her finest 
dance creations Other 


SHORE LEAVE IN BALLET 
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BALLET DEALS WITH MODERN LIFE 



George Balanchine, 
Russian-American cho- 
reographer, graduated 
from the Sonet State 
School of Ballet (for- 
merly the Imperial 
School) and in 1925- 
29 was a member of the 
Diaghilev companj*. He 
never felt the influence 
of Fokine’s ideas for 
the reform of ballet. 
He came to the United 
States in 1933 and was 
afternard associated 
with several major 
American companies. 
He created ballets in 
the purest classical 
tradition. Most of them 
have httle or no story 
but are abstractions in 
ballet terms of music, 
emotions, or ideas. 
Balanchine, considered 
by man}’ to be the 
greatest modem cho- 
reographer, influenced 
William Dollar, John Taras, and Todd Bolender, 
among American choreographers. 

Fundamentals of Ballet Technique 
Traditional ballet has a distinctive technique 
which sets it apart from all other tj’pes of stage 
dancing. The turnout is all-important. Tliis is the 
turning out of the legs at an angle of 90 degrees. 
Because of the construction of the hip joints, it in- 
creases the range of movement of the tegs. -A dancer 
whose legs are -nell turned out can move freely m 
ever}’ direction and yet keep his face toward the 
audience. When he balances on one leg, he can raise 

MASSINE SYMPHONIC BALLET 


Jerome Robbms* *Agc of Atmety’, shown above, was inspired by Leonard Bernstein’s second symphony 
and a poem by W. H. Auden. Oliver Smith designed the scenery. The theme of this ballet is the at- 
tempt by four people to nd themselves of annety. Despite their apparent lack of success, as pictured 
above, the ballet ends on a note of courage and hope. (New York City Ballet.) 

leading Biitish choreographers are Frederick Ashton 
and Robert Helpmann, both with the Sadler’s Wells 
company. 

Antony Tudor, an Enghshman, settled in the United 
States in 1939. In ‘Pillar of Fire’ he created an 
intense dance drama of revolt against spinsterhood 
and Puritanism. It is a masterpiece among modem 
ballets. ‘Lilac Garden’ is a shorter ballet, with a 
simpler story, but it too is a masterpiece. It por- 
trays ver}' movingly a farew ell meeting betw een two 
lovers who are constantly interrupted by other people. 

Even in Tudor’s more romantic ballets, such as ‘Ro- 
meo and Juliet’ and ‘Lady of the Camellias’, there 
is a subtlety of characterization which is ab- 
sent from t}qiically Russian ballets. Tudor’s 
choreography combines classical ballet technique 
with a freer style incorporating the movements 
of everyday hfe. 

Jerome Robbins, an American dancer and cho- 
reographer, created two widely different types 
of ballet. ‘Fancy Free’, an incident invohing 
three sailors on shore leave, is completely gay 
and lighthearted. It successfully combines ballet 
technique with vaudeiille routines, jitterbug, 
and acrobatics. ‘Facsimile’ and ‘Age of An.'det}'’ 
are serious attempts to ex-press the restlessness 
and fmstrations of modem life. Leonard Bern- 
stein composed the music for these ballets. 

A number of American ballets have used typ- 
ically American themes. Examples are Catherine 
Littlefield’s ‘Bam Dance’, Eugene Loring’s ‘Billy 
the lud’, Agnes de Mille’s ‘Rodeo’, and Ruth 
Page’s ‘Frankie and Johnny’ and ‘Billy Siindav’. 



Here are Andre Eglevsky, Igor Youskevitch, Abcia Markova, and Fred- 
eric Fraaklm in ‘Rouge et Noire’ (‘Red and Black*), composed to 
Dmitn Shostakovitch’s first symphony. A feature of all Massine’s 
symohtnic ballets is the beautiful grouping of the dancers. 



the other one higher than he could otherwise He can 
beat the calves of his legs together dunag jumps with 
out painful knocking together of the anue joints 

Ballet has fine poextwu to mdicate placement of 
the feet when the dancer is standing etiU They ie> 
quire t^ legs and feet to be completely turned out 
The positions are as follows (1) heels touching the 
feet form a straight Une (2) simibr to the first but 
the heels aie about 12 inches apart (3) sinubr but 
one foot IS iti front of the other so that the ankles 
touch (4) legs crossed the feet are parallel and a step 
apart the toe of one foot in line with the heel of the 
other (6) feet crossed the toe of one fo«t touches 
the heel of the other 

The arlwilau feel of ballet are apparent in the 
picture* on this page The term articubte refers to 
the abihty of the feet to bend and pont Articubte 
feet help the legs alwajs to present straight strong 
STARS OF THE 


Unbroken bnea They add sharpness to a jump and 
prolong the line of an extended leg 
Erta potture aith the tension m the chest and 
diaphragm not in the shoulders contributes the no 
bility of bearing essential to ballet A good line 
one of the standards by which ballet dancers are 
Judged IS impossible without such po*ture 

bieer are important m most positions and 
during jumps They sre part of s good line And m 
the leg that supports a dancer a weight a straight 
knee gives the spectator a feelmg of security be 
cause the dancers body appears firrdy balanced 
A dmt phi (di me pfe-a) or slight bending of the 
knees is as important m transitions as straight 
knees are in po<itions and jumps The derm phi prO' 
vides imiietus for the take-oS m all jumped steps 
aud absorbs the shock of bndmg It makes smooth 
movement possible A good demi phi depends to a 
BALLET WORLD 
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great extent on the flexibility of 
the Achilles tendons, located just 
above the backs of the heels. 

Vocabulary of Ballet 

The vocabulary of ballet is 
chiefly in French, because the evo- 
lution of ballet as a system of 
dancing began in France. In the 
following definitions of the most 
often heard terms, the pronuncia- 
tion is given if the vord has not 
been anglicized. In the French 
pronunciations there is a verj’ 
slight stress on the last syllable. 

Aplomb (d-ploh). Perfect balance in 
all movements and positions It 
essential in ballet 

Arabesque: A po'^e m vrhich the 
dancer rai'^s one leg, with the knee 
straight, directly behind the body. 

There are several varieties. 

Ballerina {bdl-^-e-na) A principal 
woman dancer in a ballet compan\ 

Ballon (ba-l6n) Lightness and elasti- 
city' in jumps, which give a bouncmg 
quality to movements m the air. 

Corps de ballet (Kor d5 ba^id) The group dancers m a 
ballet, exclusive of the pnncipal dancers It corresponds 
to the chorus of a muaical production. 

Divertissement (de-rer-tw-rndn) An interpolated dance or 
series of dances ha^’ing little or nothing to do with the story 
of the ballet; may include character dances. 


Elevation: the ability' of a dancer to 
jump high and move in the air. 

Entrechat (dn-ir^ha): A jump in 
which the feet cross back and forth in the 
air. Nijinskj is said to have done ten, 
but six •u'in applause. The number indi- 
cates the movements of each leg; there 
are only' half as many’ actual crossing? 
of the legs. 

Fouette (/ire-ffi): A turn in which a 
dancer, standing on one foot (usualJj on 
the point), uses the other leg in a cir- 
cular whiplike motion to propel herself 
around, a senes of 32 fouettfe are a 
standard accomplishment of ballermas. 

Jete (zhS-td or shta). A jump in 
which the weight is thrown onto one 
foot after the other is raised. 

Pas (pd) A single step or a combina- 
tion of steps that forms a dance. The 
pas de deux of classical ballet has an 
adagio, a slow dance done by' a man and 
woman together; vanations done by the 
tw o indmdualK ; and a coda, in which 
the couple dance first separately' and 
then together. 

Pirouette (plr-o-et)' A complete turn 
on one foot, with the swing of an arm 
pro\'idmg the impetus. 

Pointes, sur les (sur Id picdnt). On points; that is, on the 
tips of the toes, as m toe dancing. 

Variation: A solo dance m ballet. 

(For a discussion of training in ballet and other 
types of dancing, see Dance, opening section.) 


2Sd 

‘ROMEO AND JOLIET* 



Thjs picture shows Hugh Laing and Rora 
Kaye in the title r61es of Antony Tudor’s 
ballet. ^Ballet Theatre.) 


Man's FIRST Air cr aft ~ th e B 


■DALLOON. All Europe 
■*-' was excited in June 
17S3 when the ^Montgolfier 
brothers of Annonaj', 
France, sent a large paper 
bag sailing upn ai d a thou- 
sand feet into the ah-. 
Thej- had filled it with hot 
smoke from a straw fire. 
To most people of that 
day, the soaring bag 
seemed a miracle. Yet in 
less than 50 years inx-ent- 
ors had worked out most of 
the principles and dex-ices 
used in ballooning today. 
■Within 100 years tliey had 
built dirigible balloons 
powered by small engines. 

Why a Balloon Rises 

A balloon rises because 
it is filled with a gas 
that is lighter than air. 
The combined v eight of 
the gas, the balloon bag, 
and the load it carries 
must be less than the 
"eight of the air "hich 
"ould occupx- the same 



space (the displaced air). 
Suppose, for example, that 
a balloon 30 feet in di- 
ameter occupies with its 
load about 14,300 cubic 
feet of space. At sea lev- 
el and at standard tem- 
perature (59° F.), 14,300 
cubic feet of air weigh 
about 1,100 pounds (see 
Air). To rise, therefore, a 
balloon, xrith everything 
in it or fastened to it, 
has to "eigh less than 
this. So the balloon must 
be filled with hot air or 
with gases which "hen 
cool are lighter than air. 

The gases most wideb' u'ed 
are h> drogen, helium, and 
mixtures like coal gas that 
contain a lot of h\ drogen. 
Whereas 100 cubic feet of air 
weigh about S pounds, or 12S 
ounces, hj-drogen in the same 
amount weighs about 9 ounces 
(lifting power, 119 ounces), 
helium about 174^ ounces 
(lifting power 11044 ouncesl 
and coal gas about 48 ounces 
(lifting power, SO ounces). 




1 Hoi smoke goes up 


2 If you fill a kghi 

poper bog with smoke— 


3 The bag svtll go up loo 


^ A toy balloon filled 
with air will not go up 

Hydrogen tK« I ghteat gss csteb 
el ^ and explodei e^iily The 
aam* is true o( the eheapet but 
heavier eosJ ga> }ifi um with SI3 
per cent ol the 1 (t ng power of by 
diogen cannot bum It ii there- 
fore the Ideal balloon gaa but it a 
ecarce and expensive The only 
good supply » found a ibe Pa ted 
btatea, and la use a etr ctly con 
trolled by the government (a«< 

ThetQyballoonwhjchyoublow 

up by moutli falls to the ground 
because of the weight of the 
rubber and also because the com 
pressed air in it is actually heav 
ler than the surrounding air 
But if you put it on a radiator 
80 that the air in it becomes 
hot (not too hot or it will , 
burst) the balloon expands and \ 
will rise and xtay on the ce lirg ■ 
until the air m it cools off The 
toj balloon soli at «rcu es and [ 
fairs that tugs on (he end of & , 


5 But hold It over 
o hot radiator— 


The same balloon filled 
with stove gas goes op 
without worming 



6 Then watch it 
swell and rise 


string is filled with stove gae 

) (coal gas) If you let it go 
It tv ill rise anl will not come 
down until it burets or gas 
leaks out of it 

Inpnnciple the round passen 
ger balloon resembles t^ gas- 
filled toy So long as it is fas 
tenet! to the ground with a ca- 
ble it 13 called a copf ve baU 
loon tv hen It IS released to 
, soar and drift with the wind 

1 niied becomes a free balloon As 

»es op we shall see the passenger can 

control the up and dow n motion 
of a free balloon but not its 
w* O r Md s> bonsontal directinru 

Balloons that carry engnes 
ir a <recat % with propellers to drive them 
'kmc« twt ue through the air and rudders to 
1 steer them are called din^bks 

(7 «»«a »SJa or oxrships Balloons and bi> 
ships are classed as hghter 
ktcc moUcuiM (Aon air craft to distinguish 
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them from airplanes, gliders, 
and helicopters, which are heav- 
ier than air and have to keep 
mowng or use power to stay 
aloft (see Airplane). 

Navigating a Free 
Round Balloon 

The free passenger balloon is 
nearly always spherical dr pear- 
shaped. The huge bag is made 
of cloth coated with rubber or 
some other substance to make it 
leakproof. It is filled through a 
sleevelike opening at the bot- 
tom, called the appendix. The 
entire bag is enclosed in a strong 
net to which the passenger bas- 
ket is attached. At the top of 
the bag is a valve for releasing 
gas. This is connected with the 
basket by a cord that usually 
nms through the envelope and 
out the appendix. Bags of sand 
are hung around the basket for 
ballast. 

WTien the balloonist is ready 
to take off, the cables are loosed, 
and the balloon rises gently. It 
is now at the mercy of the winds 
so far as horizontal direction is 
concerned. But the balloonist 
can gain altitude by throwing 
ballast overboard; or he can 
make the balloon drop by re- 
leasing gas. So dehcate is the 
balance between the lifting 
power of the gas and the weight 
of balloon and ballast that a 
second’s escape of gas or a pound 
of sand thrown overboard can 
cause a sharp change in altitude. 

As the balloon rises, the lesser 
pressure of the upper air permits the gas to e.xpand. 
The balloon tends to go higher and higher. If the 
expanding bag threatens to burst, the balloonist re- 
leases gas. 'When he wants to come down, he allows 
gas to escape gradually until the balloon becomes 
somewhat heavier than air. But as he descends into 
air of higher pressure, the balloon with less gas in 
it now contracts to smaller size than it was at the 
outset. It tends, therefore, to drop faster and faster. 
So he must now throw out ballast. TlTien landing, 
or if he is being swept into danger, he can collapse 
the balloon quickly by opening a rip panel set into 
the bag’s fabric. 

The free balloon is not a practical means of trans- 
portation. Great distances have, however, been cov- 
ered in it. One of the longest trips was made in 
1914 by Hans Berliner, who sailed from Germany to a 
point in the Ural Mountains in Russia — a distance of 
1,S97 miles. In 1906 James Gordon Bennett started 




BUBBLES THAT GO UP 

LIKE BALLOONS 

Store gas is piped througli a rubber 
hose and a bent glass tube to the 
•*•*■';* bottom of a glass half-filled with 
soap solution. After the bubbles 
fill the glass, those at the top vriUl 
break away and rise into the air. 
This experiment should be done 
o^y in a well-ventilated room. 
For a soap mixture to make strong 
' ’■ ' bubbles, see Soap Bubbles. 

an intemational balloon race to be held ' 
yearly in the country which was victorious 
in the preceding contest. 

The Stratosphere Balloon 
The free balloon reached the stratosphere 
before the airplane, and made a record for 
altitude of 72,395 ft. in 1935. The strat- 
osphere balloon is shaped like a huge ex- 
clamation point. The dot at the bottom is 
the gondola, an aluminum sphere about ten 
feet in diameter. This is equipped with 
o.xygen tanks and made airtight so the pres- 
sure inside can be maintained despite the 
thin atmosphere outside. Valuable informa- 
tion has been obtained from stratosphere 
flights bearing on weather forecasts, radio, 
and cosmic rays. The storj' of these flights 
is told in a later section of this article. 

Barrage Balloons Are Captives 

Barrage balloons are used in war for de- 
fense against low-fljdng planes. A round 
captive balloon pulls and twists on its tether and may 
be blown to the ground. The barrage balloon there- 
fore is shaped like a thick kite. The fins keep the 
balloon steadj', pointing its nose upward and into the 
wind. A thin steel cable, fastened to a reel on a 
truck, holds the balloon captive. This cable is hard 
to see and if an attacking plane runs into it a wing 
may be sh'ced off or a propeller broken. 

Limp and Rigid Dirigibles 
The free balloon traveb with the wind. The dirigi- 
ble can choose its course. The buoyant gas in its long 
envelope keeps the craft aloft, while engines drive the 
propellers that pull it through the air. The pilots 
operate rudders and elevators on the stem of the ship 
to guide its flight. 

If the bag of a dirigible is limp when empty the 
airship is called a nonrigid dirigible, or more com- 
monly a blimp. Blimps were used by the British in 
the first World ■ War to scout for submarines and 




the job of controilinB | 
these great ships was J f I 

ficult They were easily Ti>«^(e4SMi*iA vTe«eUT< 
tossed and twisted by air '«• i 

currents In spite of the 

framework they were not able to withstand the 
stresses caused by violent storms As we shall see 
later practically all of the great Zeppelins came to » 
disastrous end 

The third type of dirigible is leminpvi. It has * 


j T1 e ngid skeleton which 
i supported the bag of a 
Zeppeim co&sisted of cir 
1 cular girders cross braces 
and nba which ran from 
i end to end It was made 
1 of a Ight alloy usually 
duralumin The fabric 
I was panted with alumi 
num to reflect the sun s 
j rays and prevent etces- 
I sive heating of the hfbng 
I gas The gas was kept in 
separate cells to minimize 
I leakage Harrow catwalks 
s«i«TA~^e.rUT«k«i«®»«trt.‘TiKit,rffte’'w^ iMide the envelope per 
0 uta ta « kaim lu •!« (« •<>;s»ri ta sb- nutted the crBW to reach 

• A I (• lease MIlBVa !• •b«>« at <e« nsSI « . ^ i 

ell sect ona Diesel engines 
withstand the were developed to bum Qonetplos ve Blau gas A 
ts we shall see Zeppdin could travel 80 mles an hour m calm air 
lehna came to a The I/tndenbtii^ the largest Zeppslm was 804 ft 
Icmg and 135 ft in its largest diameter It could lift 
rapid. It has a a total weight of about 233 tons It earned 50 


metal keel e-stendmg the length of the ship to which passo^ers and a crew of 60 bes des baggage mail 
the car IS attached and a metal cone to stiffen the and cargo It was renowned not only for ita great size 
bow section. The a rsh pi used by the United '?taU8 but for the luxury of its two-deck passenger accom 
h<avy la the second World Itar although called modatons which were located amidships within the 
blimps belonged to this semingid class framework Since hydrogen was u^ed these quarters 
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HOW A BLIMP IS MADE FAST “IN PORT’ 



fire. Generous window space in the lower part gave 
the crew a wide idew of the sea. The car had room 
for sleeping and eating quarters, navigation and 
radio equipment, and a darkroom for photography. 
Twin air-cooled engines extended from each side of 
the car. From the center at the bottom hung a land- 
mg wheel on which, with the help of a ground crew, 
the ship could taxi to its low mooring mast. 

The blimp consumed so httle gasohne that it could 
cruise for 50 hours without refueling. If it refueled 
from a ship, it could stay at sea indefinitely. To 
refuel, two rubberized spheres, connected by a rope, 
■were dropped to the deck of a sliip. One was blovii 
up with air. When the other had been filled with 
gasoline, the spheres were dropped overboard. The 
airman then lowered a hook, catching the connect- 
ing rope. 

To take on provisions or to change crews the blimp 
could anchor just above the surface of the ocean. 
The anchor was a cone-shaped bag with a wide, open 
top. This filled with u ater v hen lowered into the sea. 


I 


were tightly sealed off from the gas compart- 
ments in an effort to prevent fire. 

Fast Naval Dirigibles 

After the first World War the blimp was al- 
most forgotten. Then it was revived by the 
United States Navy, improved, and streamhned 
to an egg shape. In the second World War this 
sleek craft was found to have advantages over 
both planes and surface vessels in scouting 
for submarines in United States coastal wat- 
ers, out of reach of enemy planes. Search- 
ing for the periscope of a submerged submarine, 
planes were handicapped by their speed. A 
blimp could travel 80 miles an hour or slow 
down to keep company with a slow convoy. 
When it detected a submarine it could hover 
motionless above it and drop its depth charge 
with deadly accuracy. If its engines failed it 
could be managed as a free balloon. Round bal- 
loons were therefore used by the navj’ to train 
blimp pilots. 

After the war the Navj’ continued building 
bhmps for convoy work, coastal patrol, and 
antisubmarine warfare. The K-tj-pe had a ca- 
pacity of 400,000 cubic feet of helium. Its eight- 
or nine-man crew included radio operators, riggers, 
and engmeers. Tlie M-tj-pe had a capacity of 650,000 
cubic feet l^igest of all was the K-t.vpe, with a 
capacitx' of 875,000 cubic feet and a crew of 14. 

The streamlined bag was made of three-ply rubber- 
ized fabric treated with a fireproofing substance. It 
was supported on a keel and the bow reinforced to 
prex’ent collapse at high speed and to provide a moor- 
ing attachment. The use of helium made it possible to 
build part of the car into the bag without danger of 
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Here a TJmted States Haty **K-type” dirigible lies secured by its nose 
to a xnoonng mast. The lower view shows the tail and controUms 
surfaces. Size can be judged from the men drilling below. 

holding the blimp fast. It was emptied by pulling a 
rope attached to the bottom. 

A blimp grows continuaUj’ lighter as it uses up its 
fuel, and will rise like a free balloon unless gas is 
valved or ballast taken on. The Zeppelin could 
“blow off” the surplus gas once or twice during a 
trip since hydrogen is cheap and can be manufactured 
as needed Helium is costly, and the navy’ could not 
afford to vaste it. Furthermore, if the blimp refueled 
at sea, it would need a f ull bag of gas. So the blimp 
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plot took on tvater ballast instead He snung hs 
ship down close to the water and lowered a hose A 
small electnc pump sucked up water to compensate for 
the weight of the fuel burned If the pressure in 
the bag became excessive m hgh altitudes helium 
was automatically released through a safety valve 

To compute the direction and qoinc op for weather data 

speed of the wind at disereot el 

titudea small free balloons are 
sent aloft The flight is watched 
through a telescope and the path 
of the balloon is plotted to permit 
computations At night a small 
electnc lighting umt is attached 
to the balloon Determination 
of ninds aloft by this method is 
limited to the observer s ability to 
see the balloon Some stations 
use radio direction finding and 
radar methods to observe winds 
above the clouds and durmg ramy 
weather 

Rad osonds was developed be- 
tween 193o and 1939 to meet the 
need of vs cathet services for details 
onconditonsintheupperair The 
radiosonde consists of units that 
are sensitive to changes of pres- 
sure temperature and relative 
humidity and a small rad o trans- 
mitter with a battery The appa 
ratus is assembled in a small card 
board box and weighs about three 
and a Imlf pounds A balloon is 
inflated with helium or hydrogen 

to a diameter of about SIX feet The 

balloon carries a four-foot para- 


chute hf any of these bows are found and ma led back 
to the luanufucturer to be used again For special re- 
search MUD bog balloons may go even higher 
Early Balloon Fllgtiia 

The balloon that made the first successful puhhc 
flightonJuneh 1783 was builtbyEtienneand Joseph 
Montgolfier sons of a nch paper 
manufaetureruiAnDOnay France 
The bag 35 feet high was shaped 
of paper open at the bottom A 
straw fire fiffed the bag with smoke 
and it rose to a height of 1 000 
feet Tbeballoon whoheamedno 
passengers only light ballast 
stayed up fen minutes ft came 
down when the hot air cooled 
The brothers continued to de- 
velop hot air balloons called 
in the r honor It 
was one of these models 72 feet 
high that earned the first Lving 
paseengew— a sheep a rooster 
and a duck The bag was made of 
waterproofed linen gaily deco- 
rated The ascension took place at 
Versailles on Sept 19 1783 m 
the presence of Louiv XVI and the 
royal family On October 15 in 
the same year a captive balloon 
earned the first human being 
aloft Jean Pil&tre de Rocier He 
took the fire with him in a pan 
with straw and woo] to replenish 
it andwhentheballoottwasblown 
agamst a tree he stoked the fire 
vigorously and so freed himself 

- —— — - c weeks later De Ror er and 

chute and the radiosonde As the balloon rises the the Marquis d Artandes soared from the ground in a 
sensitive elements register changes which the radio free balloon. They had enough fuel to keep them aloft 
transmits to a receiver and recorder on the ground for 25 minutes aa they dnft^ across Pans Rise and 
The balloon expands as it rises into the upper *ir fall were ccmtrolled by regulating the fire 

OnreachingaheightotSOOOOtolOOOOOfeetilbursts ^drogen which had been discovered in 1766 was 
and the box of instrumeiitB floats down with the para- fi«t used in a balloon on Aug 27 1783 less than 
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three months after the original hlontgolfier ascension. 
Professor J. A. C. Charles, a French phj'sicist, sent 
up from Paris a bag of varnished silk 13 feet in diam- 
eter. It rose 3,000 feet and came down, as the gas 
leaked awaj', 15 miles out in the country. There the 
terrified peasants, behe-ifing it to be an e^^l spirit, fell 
upon it with pitchforks and tore it to pieces. In the 
same year Professor Charles and one of the Roberts 
brothers, who constructed his charlicrcs, went up and 
stayed aloft two hours. This balloon, built by public 
subscription, included many of the features of today’s 
round balloons. The cloth bag nas coated with a 
rubber solution and a net over it supported the car. 
There was a valve at the top and sand ballast in 
the basket. 

Interest in ballooning swept from counti^- to coun- 
trj^ In 1785 two men crossed the English Channel 
from Dover in a hazardous flight during which thej’ 
had to throw overboard all of their equipment and 
even part of their clotliing to keep from falling into 
the sea. De Rozier was killed in an attempted cross- 
ing of the Channel when his double balloon — a mont- 
golfiere attached to a charhere — caught fire. 

Captive balloons were used for observation in the 
Civil War and in later European wars. Free balloons 
were of great assistance to besieged Paris in the 
Franco-Prussian War. Sivty-five balloons of the Bal- 
lon Paste carried 164 passengers and 20,000 pounds of 
mail high over the German lines. During that war 
the first aerial battle took place, when a German bal- 
loomst carrying a French flag suddenly unfurled lus 
own colors and opened fire on a French craft. 

Development of the Dirigible 

In the meantime inventors were trjing to find a 
way to steer balloons. Sails were tried, and feather- 
wdght oars made of cloth stretched over a frame. In 
1852 Henri GiSard installed a small steam engine in 
the car of a spindle-sliaped balloon. The engine 
rotated a propeller that moved the airship five miles 
an hour against the wind. But steam power was both 
cumbersome and dangerous. 

To .Hberto Santos-Dumont, a wealthy Brazilian liv- 
ing in Paris, goes credit for developing tlie first suc- 
cessful dirigible. In 1898 he installed a gasoline 
engine in an airship. He built ship after ship at 
enormous expense seeking to win the coveted Henri 
Deutsch prize of 125,000 francs. And he earned this 
award in 1909 when he steered his cigar-shaped bal- 
loon seven miles from the suburb of St. Cloud across 
Paris and around the Eiffel Tower in half an hour. 
This feat proved to the world that the dirigible bal- 
loon was a practical kind of aircraft. 

German}', wliich organized for war as did no other 
country, at once saw militar}' possibilities in the 
dirigible. Soon supremacy in air nax-igation passed 
from France to Germany, chiefly through the efforts 
of Count Ferdinand von Zeppelin. As a young militaiy' 
attach^ in Washington, he had seen the usefulness 
of observation balloons behind the Union lines in 
the Civil War. He returned to Germany and devoted 
his life to the development of aircraft. From 1897 


onward he worked on the designs winch bear his 
name. Zeppelins were huge craft. The first had a ca- 
pacity equal to the cubic content of 112 boxcars. 
Test^ in October 1900, it made a speed of IS miles 
an hour for a short distance. By 1910 the Zeppe- 
lin company was operating the first commercial air- 
ship service cormecting cities several hundred miles 
apart. In three years it carried safely more than 
14,000 passengers a total distance of 100,000 miles. 

The German army used Zeppelins in bombing raids 
during the first World War. For a time they terri- 
fied Londoners. But the huge slow vessels proved to 
be eas}' targets for fighter planes. After the war 
German Zeppelins were delivered to the .411ies as 
indemnity. Since Germany did not liave enough to 
go around it was compelled to build one — ^the Los 
Angeles — ^for the United States. 

A Grim Record of Disasters 

Postwar experience started well when the British 
R-S4 made the first airship crossing of the Atlantic 
in 1919. In 1921, however, disasters commenced. 
The R-34 was wrecked at its moorings and a British 
ship built for the United States collapsed and burned 
over HuU, England. In 1922 the Italian-built Roma, 
bought by the United States, e.xploded ov'er Hampton 
Roads, Ya. The next year, France’s Zeppelin, re- 
named the Diinmde, was lost in the Mediterranean. 
In 1925 the Shenandoah, built in the United States, 
was torn in two in Oliio by a violent shift of winds. 

Italy gave up cUrigibles when the Italia crashed 
in 1928 while fl}'ing to the North Pole. Great Britain 
did the same when one of its sliips e.xploded over 
France in 1930. The United States Navy built two 
more ships after the Shenandoah disaster — the Alron, 
which was destroyed by a storm off the New Jersey 
coast in 1933, and the Macon, which fell into the 
ocean off the California coast two years later. 

Germany alone continued to build Zeppelins. In 
1929 tlie Graf Zeppelin flew around the world in 
12 da}’s. The Hindenhnrg, made ten round trips be- 
tween Germany and the United States in 1936, with 
an average time of 65 hours westbound and 52 east- 
bound. But in 1937 as it came to its mooring at 
Lakehurst, N. J., it caught fire and burned within 
half a minute, killin g 35 of the 97 persons on board. 

By the time the second World War began the huge 
rigid dirigibles had vanished from the skies. 

Free Balloons Reach the Stratosphere 

Much of our knowledge of upper-air conditions has 
been gained through the use of balloons. As early 
as 1784 pioneer balloonists took instruments with 
them to measure air pressure, temperature, and mois- 
ture at various levels, and brought back sample of 
air taken at different altitudes. As larger balloons 
were built they rose to heights where the cold was so 
intense and the atmosphere so thin that some pas- 
sengers died. In 1898 Teisserenc de Bort, a French 
physicist, found that when the balloons reached a 
height of six to eight miles they entered a belt where 
the temperature no longer dropped as they rose. He 
named this region the stratosphere. 



STRATOSPHERE FLIGHT SHOWS CURVE OF EARTH 
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THE AMERICAN NAVY’S HISTORIC FIRS T Z EPPELIN 
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This ririd dirigible, the Los Angeles^ was built by the Zeppelin works of Germany and delivered to the United Stat^ after 
World war, as part of the reparations winch were exacted from the enemy. It is shown here moored to a tender. This is 
American rigid airship which escaped disaster. It was retired from serrice in 1932. 


Professor A. Berson and Dr. R. J. Suring rose in 
1901 from Berlin to 35,440 feet. Even though they 
took ovj'gen tanks nith them the men were uncon- 
scious during the highest part of their flight. Captain 
Hawthorne C. Gray, of the United States Army, set a 
record of 42,470 feet in May 1927. On a flight the 
following November he accidentally cut his oxj-gen 
tube and died. His instruments recorded a height of 
44,000 feet. 

THien Prof. Auguste Piccard of Brussels University 
began exploring the stratosphere, he de\Tsed an air- 
tight, ball-shaped, aluminum cabin equipped with 
oxj'gen tanks. In 1931 he rose to 51,790 feet, and in 
1932 to 53,153 feet. Usmg similar equipment Capt. 
Albert HV. Stwens and Capt. Oivil A. Anderson, of the 
United States Army, set a top mark of 72,395 feet 
above sea level on Nov. 11, 1935. The ascension was 
made from Rapid City, S. D. 

These flights brought back information about cos- 
mic rays and other phenomena within the strato- 
sphere. By showing how men can be kept alive and 
comfortable at such heights they helped in the de- 
velopment of airplanes for stratosphere travel. 

Balloons in the Second World War 
Since airships are easy targets for fighter planes, 
the Zeppelin was not revived in the second TVorld IVar. 
The United States Navy, however, used blimps ex- 
tensively m antisubmarine hunts. Barrage balloons 
helped defend cities and were tied to ships to pro- 
tect convoys. Small balloons protected troops in the 
field against strafing attacks. Japan sent thousands 
of free balloons, carrying incendiary and antiper- 
sonnel bombs, across the Pacific. The few that 
reached the United States caused little damage. 
B'U-LOT. The purpose of the ballot is to get a 
faithful record of votes of citizens and yet keep secret 
the choice or decision of each voter. This enables 
all citizens to expi^s their desires on public ques- 
tions freely without hairing to take into account 
what others may think of their decision. 

More than 2,300 years ago, Greek juries voted their 
verdicts by balls of stone or metal that hid the 
identity of the voter. A white ball meant “innocent;” 


a black ball, “guilty.” Today “to blackball” a 
person means to vote against admitting him to an 
organization. 

Roman voters marked their choices on waxed 
wooden tablets {tahellae). Sometimes thej' were given 
tablets already carved with the names of the candi- 
dates. The voter dropped the tablet of his choice into 
an um and gave back the other tablets to the at- 
tendant. 

In the INIiddle Ages the feudal states tried to 
stamp out secret voting. But Italian republics hke 
Venice and Florence kept alive this precious right. 
Their voters used little colored balls to indicate their 
choices, and it is from their baUotta ("little ball”) 
that we get our word ballot. 

The Story of the Ballot in America 

The American colonies led the world in making 
'^voting papers” (written ballots) the foundation of 
government. In 1634 the freemen of ^Massachusetts 
Bay Colony demanded the written ballot instead of 
the "usual raising of hands,” so they could oust the 
rmpopular Governor VTnthrop. More than 150 years 
later the United States was to elect its first preadent 
by ballot as prescribed in its Constitution (see United 
States Constitution). 

Much of the voting in those times, however, was 
viie loce (by “lixring voice”). The voter announced 
his choices at the polls, as was the custom in Great 
Britain until 1871. This bred vote buying, for the 
buyer could listen to make sure “the goods were de- 
livered.” It also made many people afraid to vote ^ 
they pleased; their employers and landlords or their 
spies might be listemng. 

These abuses doomed ett'e voce voting. After 1776, 
the states dropped it one bj' one imtil todEj' eveiy 
state constitution requires the ballot. The South 
was slowest to adopt it for state elections, Kentucky 
delaying until 1891. 

At first, each voter prepared his own ballot. Then 
the candidates printed their own; and later, the 
jjolitical parties, each one using a diSerent color. 
But the state gox-ernment was not responsible for 
these ballots, and it was easy to counterfeit them 



by pnntuig the name of one party over the candidates 
of another or to slip one or two names into the col 
mnn of the opposite party Furthermore the pot 
ticians could tell from the color of the baUol what 
party the voter favored 

Introtlucflon of the Australian Ballot 

Then came the Auilrahan ballot It had firet 
been adopted la 1856 by Victoria and New South 
Uafes Kentucky was our first state to enact it (Feb 
24 ISSS) but applied it only to Lomaville hlassa 
chusetts Was the first to enact it fw- state elections 
(Rfjy 30 1888) Today it is used almost eveiywhere 
in the I7n on 

The Australian ballot is often called the offinal 
ballot because the state provides it and guarantees 
it to be genuine Anjone who tampers with it is 
subject to severe punishment by law Each ballot 
contains the names of ail candidates of all parties 
competing and therefore keeps the voter a party pief 
etence a strict secret Soractimea these billots con 
tarn 500 or more names and are very large ( Wanket 
ballots ’) To remedy this many places have eob- 
stituted the ‘short ballot by making all offices 
appointn c rather than elective The voters can keep 
control by the use of the recall (j« Initiative Uef 
erendum, and Eecall) 

Australian ballots vao' not only m see but in 
makeup as well The party eefumn bnllol arrays the 
candidates' name* under t hemrae (and aoroetimes the 
symbol too) of their politics! party Tlio voter may 
usually vote a straight ticket by marking a cross 
(X) in the party circle or be may dmde fus votes 
among two or more parties ( aphtticket )byinarking 
a (TOSS in the siiuaie next to the name of each candi 
date he chooses TTie ^Iastackuuttl or office froup 
ballot places together the names of all the candidates 
for each office each name acoompanied by the name 
of the Qonunating political p irty The Pennejkanvt 
or Ayiirid ballot comb nes the features of the party 
column and tne Massachusetts type* 

The Convenience of Absentee Voting 

The Tight to vote while away (ahgenlee totinf) 
was fir«t granted to Union soldiers duniig the Civil 
tVar and has since becoice an rWablsthed pnvdcgB 
of the armed forces Vermont in 1896 was the firtft 
state to permit absentee voting to ciYibana as wdl 
It allowed certified voters to vote for state 
at any election booth m the stite Today neatly all 
states mail absentee ballots to qualified voters whose 
business keeps them outside th«r precsnct county, 
or state on election day Some states permit voting 
belore leaving Some also allaw absent voting on 
account of disabihty or illness 

Machines That Record and Count Out Vot» 

To save time, insure an accurate count, and piw 
vent illegal markmg of ballots many plK« use 
voting machines operated on the game principle as 
calculating and tabulating machmea <*« CaU^U^ 
Machines) Voting machines were first auUiWed 
W N ew York State m IhIZ, and they were tried out 
in Lockport, N V , the same year They first drmon- 


BALTIC SEA 
stinted their speed and efficiency on a large scale 
maSochestcr N Y city election in 1898 
A voting machine has a leier above the name of 
each candidate and each partv \otes are cast by 
pnsting down on the appropmte levers (Tor illus- 
tration see Elections see also Suffrage ) 

To wnte in ' a vote on a paper ballot the voter 
writes m the name of the wjididate under the proper 
office draws a square and places an X’lnif On a 
voting machine the voter opens the appropriate slot 
and writes in the cand date s name 
Baltic sea The long east arm of the North Sea 
H the Baltic Sea It lies between Sweden Denmark 
Germany Finland Polind andRu' la In the Middle 
Ages the Baltic wa« second only to the Med terracean 
as a sea lane of Europe But the Baltics importance 
declined Today its chief use is for local coastal pJup- 
ping Vet it K also Russia s chief outlet to the 
Atlantic wiWi Soviet shios sailing from Riga Talban 
and Ijeningrad Indeed Leningrad was buJt by 
Peter the Great m the 18th century (as St Peters- 
burg) to be Russia a window to the west ’ 

The window is closed three or four months of Die 
year by ice This n due not only to the fact that the 
Baltic region bis a cold winter, but also to the fact 
that Its waters contain only about a quarter as much 
salt ax the ocean sod so freeze more readily A fifth 
of the surface of Europe drams into it through more 
than S^nvers among them Ibe mighty Oder, Vistula 
Neva and Kismen This enonnous fiow of nver 
water added to the fact that there is little chance for 
the water from the ocean to enter the Baltic through 
the narrow passages connecting it with the North Sea 
explains why the waters of the Baltic are almost fresh 
The narrow straits of the Sound Greot Belt, sjid 
Liltle Belt and the Kattegat an<l Skagerrak furtuslied 
the only outlet to the Baltic until 1895 when the 
German government completed the Kiel Canal across 
the base of the Danish Peninsula 
Even whan the Baltic is open to navigation, it is 
dangerous to seamen becau”? of its extreme shallow 
OCXS on the German coast the ruggedness of the 
Swedish coast and the frequent violent storms accom 
pani^ by sud len tlianges of w md The greatest w idth 
0 about 400 mJes and tbe length 13 900 nulex Avio 
other inland seas, the tides arc scarcely perceptible 
The broken coast line— about 5 000 rules m length — 
(unushes some gwod hatbo«, the most unpoTtaut 
being Copenhagen Kiel, Danzig fPolish, 

Gdansk), and Stockholm The northern end of the 
Baltic IS called the Gulf of Bothnia Its two eastern 
arms are the gulfs of Riga and Finland. 

The Baltic was the scene of a naval battle between 
the Danish and English fleets on Apnl 2 1801 m 
which the Bntah prevented the Danish fleet from fall 
ing mto the hands of Napoleon Dunog the greater 
part of the first tVorld t5'ar the German warships 
were imprisoned in the Baltic by the British fleet 
Dunng the second Itorld War the Baltic shores saw 
bitter fighting— hrst between the Finns ard Russians 
and bter between the Russians and Germans- 
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BALTIMORE, LORDS 

Baltimore, Lords. The North American colony 
of !Marj*land was founded and long governed by an 
English family. George Calvert, first Lord Balti- 
more (loS0?-1632), planned the colony but did not 
live to see its formation. His sons carried on Ids 
work. They were Cecil, second Lord Baltimore 
(I603?-1675). and Leonard (1606-1647). The largest 
city in Maryland is named for the Lords Baltimore. 

In their English homeland the Lords 
Baltimore were better known by their 
family name of Calvert. George Cal- 
vert was bom at Kipling in Yorkshire. 

His family, which had a successful mer- 
cantile business, was of Flemish descent. 

He graduated from Oxford Umversit3’’ 
in 1597, then toured Europe. On his 
return he became secretary to Robert 
Cecil, minister to James I. 

From 1609 to 1625 Calvert served in 
Parliament. In 1612 he was made clerk 
of the Prixy Council and in 1613 was 
sent to Ireland to inx-estigate Catholic 
complaints. Four j-ears later Calvert 
was kmghted. In 1619 he became first 
secretary of state. His task was to de- 
fend James’s unpopular policies in Parliament. In 
1623 Calvert became a Catholic. He resigned his 
post, because Catholics were forbidden to take the 
oath of supremacj' to the English crown. But James re- 
narded his past sendee by making him first Baron of 
Baltimore in the Irish county of Longford and gave 
him large Irish estates. 

Lord Baltimore spent the rest of his fife in colo- 
nizing acthdties. He had already been a member of 
the Yirginia and New Eng- 
land companies, and in 1620 
he had bought land in New- 
foundland. He called his 
land Ax'alon. James granted 
it to him as a palatinate. 

This meant that Calvert 
held feudal power and was 
subject only to the king. 

In 1621 and 1622 Calvert 
sent two companies of set- 
tlers to Axmlon and in 1627 
inspected it briefly. He re- 
turned in 1628 with his 
familj' and hoped to estab- 
lish Ax-alon as a haven for 
English Catholics. But a 
winter in the barren, rocky 
country discouraged him, 
and the next spring the 
Calvert family sailed to 
Virginia. 

Here Cah’ert met opposi- 
tion. The Ifirginians feared 
his influence with the Idng 
and disliked him as a Cath- 
olic. He returned to England 


and petitioned for a grant of land in the colony. He 
died in 1632, and the grant for the palatinate of 
^Maryland was given to his son Cecil, who became the 
second Lord Baltimore. 

An Oxford graduate, Cecil had married the daughter 
of the Earl of Arundel, a powerful Catholic noble 
Cecil staj-ed in England to advertise for colonists 
and to protect the interests of the new colony. In 
1633 his j’oxmgerbrother, Leonard, sailed 
to Marj'land as gox'emor, accompanied 
bj' more than 200 colonists (see Marj'- 
land). Despite his j’outh, Leonard was 
an excellent leader. 1^ tolerance, 
sound judgment, and willingness to com- 
promise gave stabUitj' to the colony. 
He also faithfuU5’ put into practice Lord 
Baltimore’s ideal of freedom of wor- 
ship in Maryland. This policy was 
made law in 1649 in the ‘Act Concern- 
ing Religion’. 

Leonard Calvert returned to Enghnd 
in 1643 and sta3'ed about a 3'ear. Short- 
13’ after his return, the old dispute with 
the Virg inians flared again. Rebellious 
Protestants took possession of May- 
land, and Leonard Calvert sought refuge in Virginia. 
He regained Maryland but died soon after, in 1647. 

With Parliament in power. Lord Baltimore had to 
appoint as governor William Stone, a Parliament 
favorite. But Lord Baltimore could not keep out of 
the struggle in England. His estates were fined, and 
from 1654 to 165S, Parliament took over Marj’land. 
It named as governor Josias Fendall who led a rebel- 
lion against Lord Baltimore. When this was put down, 
Phillip Cah’ert, another 
brother, governed briefl}'. 
After the restoration of 
Charles II, Lord Baltimore 
named his son Charles as 
governor in 1661. 

In the 1660’s Lord Balti- 
more extended toleration 
be 3 ’ond the letter of the 
law. A Jew was accepted as 
a citizen, and Mar 3 ’land 
attracted many Quakers, 
hlaryland was also the 
first colon 3 ’ to naturalize 
foreign citizens. 

Charles Calvert took over 
the proprietorship of the 
colony as the tMrd Lord 
Baltimore in 1675 when his 
father died. In little more 
than 40 3 'ears, the Calverts 
had made a refuge for Cath- 
olics, had planted a colon! 
that grew from less than 
300 to 20,000 inhabltaiits, 
and had brought toleration 
to the New World. 


FIRST LORD BALTIMORE 



Sir George Calvert planned 
a haven m the New World. 


CECIL CALVERT, SECOND LORD BALTIMORE 
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Historic BALTIMORE — A Thriving PORT CITY 

TD ALTlMORE Md Few cit es have the charm and lines T1 e modem Friend«hip laternational Airport 
^ histone interest of Baltimore [{ere the bustle of opeoel m 1950 provi les evcellect sir travel faeil ties 
ft modern cit> blende «ith the etatel> mementos of « Baltimore is somewhat far from the sea^l 0 miles 
colorful past And here the hurr ed pace of the North and the extension of Chesapeake Bay odds to the 
meets the more le surely way of the South length of voyages to and from northern porta To off 

Along the northn eat branch of the Pstapaco Piver set this d s-idvantage the Cl esapealte and Delaware 
is a busy area of factories warehouses ralroad* and Canrl was corajlcte I m 1829 across the upper pen n 
docks Here it is easy to realize that this s the sub setaratmg the Chesapeake and Delaware baas 
nation a sixth largest city and one of its lead ng ports The federal government purchased the canal n 1910 
and industrial centers A fe v blocks north in the calm sndbtermodeitasea levelwateii\a> occommodsting 
d gmiy of Mount Vernon Place one i ccomes aware all but the fargeat sh ps The canal shortens d stances 
of Baltimore s h atone pa«t and its deeply rooted to all northern porta For a ten knot vessel it cuts 
tiestothe oldSouth sail ngt meto PhUdelphiaby 27 hours toNewVork 

Adxamages of Location 13 hours aod to Europe 10 hours 

Baltimore 1 es near the head of Chesapeake Bay The Port of Baiiimore 

along the estuary of the Patapaco R ver It is on The beat view of the harl or is from Federal Hill 
the fall line where the rivers tumble down the nowactypark In the lays of the famous Baltimore 
rocky etlge of the Piedmont Plateau to the flat Coastal clipper ships s gnals from the h 11 told merchants their 
Plain Many cties grew up along ths Inc where ships were entenng the river The harbor is now used 
they had water power and a posit on at the head of by many freighters They bring in iron manganese 
navigaton In due t me they were connected by h gb and copper ores molas»cs and raw sugar coffee and 
waysandrailroads and many of tl ese passed throu^ petroleum They tarry out iron steel andothermetal 
Bait more foritlaymidway betweennorthsndsoutb products and coal gram flour and chemicals 
Thus tl e city became a commercial center Balt mote la Uie th fd largest Atlant c port in the 

As settlements sprang up in the west Balt mores naton 

busnessmen were quick to forge Inks with them The Induitrial City 

They promoted federal construction of the Cumberland Baltimore was a manufactunng center almost from 

Road (or National Pike) westward from Cumbeiland the first A copper rolling mill was in operation 
Ml ^TienNew'YorkcorapletedtheEtieCan3linJ82o here m the early ISOOs In the late I8IO0 some 
and threatened to draw all the w estern trade thqr built Welsh workmen w erS brought in to smelt copper ores 
the Baltimore and Ohio Ra Iroad across the monn Baltimore copper soon became noted for its umform 

tans Today the citj is served by railroads federal qualty For man) years the cty was the worlds 
bghways airi nes and a number of ocean shippiof greatest maker of copper products Today Balt more s 





Baltimoreharborisftebirthplaceof ‘The Star Spangled Banner’. in 1814 inspbed Francis Scott Key to pen the national an- 
Tbe courageons defense of Fort Mc H e nr y ag ains t the British them. The histone fort is preserved as a national monmnent. 


leading manufactured products are iron and steel, 
aircraft and parts, and radio and teleidsion sets The 
bmlding and repair of ships is also important. The 
Bethlehem steel mills at Sparrows Pomt are among 
the largest in the world. The Glenn L. Jilartm plant 
produces giant commercial and mihtarj- planes. 

Other factories turn out metal stampings and tin 
cans. The latter go to the many Marjland plants 
which pack vegetables, fraits, and sea food. The citv 
also produces metalworking and other machmerj ; 
automobiles and equipment; heatmg apparatus and 


plumbing supphes; bottles and paper bo\es; baken’ 
goods, packed meat, and sugar; men’s and boys’ smts, 
overcoats, and work clothes and women’s outemear; 
chemicals, refined petroleum products, smelted cop- 
per, and copper and brass goods. 

The Historic City 

The settlement that occupied 60 acres in 1729 has 
grown to cover 92 square miles. ^Marshes have been 
drained, hills leveled, and valle 3 s filled in ilanj' 
wooded streams and hiUs still remam, however, to 
add their natural beauty to the parks and suburbs. 
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In the old pirt of the city near the nver ate Bome 
of the onginal narrow, croohed streets Here are 
old houses with fine doorways and iron work liong 
lines of identical "row houses” with gleaming white 
marble steps are charactenstie estnun«ter Church 
yard, where Edgar Allan Poe is buned, is in this part 
of the City Here loo is the Cathedral of the Aasump* 
tion of the Blessed Virgin Mary It was the first 
Roman Catholic ca- 
thedral huilt m the IHLCARBOLL HOMEON 
Umted States In 
1937 Pope Pius XI 
gave it the rank of 
minor basilica, be- 
cause of its histone 
importance In its 
crypt 18 buried 
James Cardinal Gib- 
bons church leader 
and statesman. He 
was one of Balti 
more’s most nota- 
ble residents 

horthof the mam 
business district 
quiet Mount Vernon Place on Monument Street and 
Washington Place on Charles Street form a cross 
radiating from the base of the B ashiogtoo Monument 
The area la popularly known only as Mount Vernon 
Place Century-old residences overlook the equate 
ita trees, shrubs, fountam:’, statues, and the famous 
memorial to George Washington 

Because of the many fine memoruls in different 
parta of the community, some b«l eve, Baltimore b 
called the ' Monumental City ' The oldest exuling 
memorial is the Columbus Monument, dedicated m 
1792 and the first to honor him in the ^ew World It 
is an obelisk built of English bnck. 

In the Cmc Center on Fayette Street is the Battle 
hlonument It commemorates the Balliniore militui 
who repulsed British attacks dunng the War of 18)2 
Near by, in Memonal Plaza, is the W orld War Memo- 
nal To the east is the 234-foot shot tower, built in 
1828 to make lead shot 

The Cmc Center is also the site of a group of pubJ c 
buildings These include the white marble coorlbouse, 
containing mural decorations by the artists Blash 
field, Turner, and La Farge, the City Hall, and the 
municipal and post office buildings 

Great Educational Initltuilon* 

North of Mount Veraon Place is Johns Hopkins 
University An influential educational uisiitutioD, 
it was endowed by Johns Hopkms, wealthy Quaker 
banker and roerchant It opened in 1876 with an 
eminent staff that included Daniel Coit Gilman as first 
president Ira Remsen, professor of cheroisiiy, and 
Henry A Rowland, professor of physics The poet 
Sidney lamer was a lecturer in English literature from 
1879 until his death in 1881 The Medical School has 
made many contnbutiona to medicine and surgery un 
der the leaders^? of such men as Sir RjUiaa Osier 
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and WiUiam Henry Welch The school mth its many 
ho^tsH and clinics « on and near Monument Street, 
some distance eait of Mount Vernon Place 
Baltimore is also the home of Goucher College for 

womei PeabodyInstnuteandConservatoryo/Music, 
the University of Maryland s schools of medicme 
pharmacy, and faw Baltimore College of Dental Sur 
gery, the first dental school in the world and now 

University 


JOHNS MOPKIN! 


I perfect1rr*ei«ned 
HorlUo» UOsTeit tr 


Maryland Institute 
(an art school) The 
W alters Art GalJeiy 
Baltimore Museum 
of Art Municipal 
Museum and 
Maryland Histor 
jcal Society have 
notable collections 
Enoch Pratt Free 
Libraty is among 
the nation s largest 
The Cliy • Htetary 
Baltimore started 
as a port to serve 
the growing settlements and farms along the banks of 
the upper Patspsco River and inland from there In 
1729 a town was laid out or the nest side of Jones 
Falls It was named for the Lords Baltimore who 
founded the Maryland colony nearly 100 years earlier 
Id 1745 It united with an older settlement near by 
Dunng the Revolutionary War the British bloclude 
of the nval port of Annapolis helped to divert trade 
to Dalbraore The city equipped many private armed 
vessels to prey on British shipping For several 
weeks (Dec 20, 1770-Feb 27, 1777) the Second Con 
tinentil Congress met here 
Id the War of 1812 Baltimore privateers were again 
aclii'e They burned, sank, or captured 656 British 
abpa ten tunes as many as the Amencan privateers 
lost England railed the city a nest of pirates and 
bombarded it unBUcce'sfully on Sept 13 1814 — all 
day and (hraugh the night Thegi^t of the Amencan 
Bag still flying over Fort McHenry the nest mom 
mg inapiied Francis Scott Key to wnte ‘The Star 
Spangt^ Banner’ {tee National Bongs) The house 
of Mra Mary Pickersgill who made this flag is pre- 
served as a memonal Fort McHenry a row a na- 
tional monument The ongmal manusenpt of the song 
IS ID the Walters Art Gallery 

The fiist blood of the Civil W ar was shed when a 
Baltimore mob attacked the Sixth Massachusetts 
Reguneot os it passed through the city on its nay to 
Washington, April 19, 1861 Although Maryland did 
not BOcedo ita loyalties were divided During the 
entare war Union troops were stationed m Baltimore 
Here m 1864, Abraham Lincoln was renominated for 
the preeideccy On Feb 7-8 19W, a great fire de- 
8tr03red more than 1 000 buildmgs in the busmess 
section After rehmidmg the city prospered Pop- 
ulation (1950 census) 949 703 
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Balzac (baVzSk), Hoxoke de (1799-1S50). For 
his theme as a novelist, Balzac chose the vast pano- 
rama of French life in Iris oto time. He called his 
series of more than 90 novels ‘La Comedie Humaine’ 

(Tire Human Come- 
dy). Tire title was in 
deliberate contrast to 
the Italian poet 
Dante’s ‘Dirine Com- 
edy’. For Balzac 
treated the earthly 
actirdties of men in 
realistic detail; 
he shoued the differ- 
ent levels of societ}' 
and how men acted in 
private and public 
life. ‘The Human 
Comedy’ is an accu- 
rate social historj' 
of France during 
the first half of the 19th centurj’. It is also a 
penetrating study of human beharior. 

Balzac u as one of the hai dest woi king men who ever 
lived. Writing the manuscript was only the first step 
in his labors. He would rerise the printer’s proof 
until there was little left of the original text, then 
lepeat this procedure through as many as 16 suc- 
ce.ssive proofs of the same page. His tr-pical working 
day began at midnight and ended at five o’clock in 
the afternoon. He drove himself with cup after cup 
of strong black coffee. Only the most poueiful body 
could stand such strain. Balzac had the good health 
of his peasant ancestor's, -with a thick, short frame and 
a fat, ruddy-cheeked face. 

Balzac was born in Tours, France, on May 20, 1799. 
His father, a peasant’s son, had risen to become a 
banker and a supplier to Xapoleon’s army. His mother 
came from a lower middle-class family. Honord w.as an 
unwanted child. In infancy he lived at Iris nurse’s 
home. BTten he was four, he rras boarded out rrith 
strangers, coming home only on Sundays. When he 
was seven, he was sent to boarding school at Vendome 
for six years. He was a poor student, neglected by 
his parents and misunderstood by his teachers. 

-Hter another boarding school, he attended the 
University of Paris for a time, then was apprenticed to 
a notary. Wlren he was 20 Balzac finally asserted Itim- 
self. He begged Iris parents to support him for trro 
years white he prepared to be a rr riter. In a tiny Paris 
garret, Balzac wrote several high-sounding but ama- 
teurish pieces which interested no one. Tire two years 
were nearly up -sshen Balzac and a partner began to 
turn out cheap blood-and-thrmder romances. 

For eight years Balzac did not write under his own 
name. He earned much money, but lost most of it in 
r-ash business ventures. In 1S29 he wrote ‘Les Chouans’ 
(Tire Insurgents), the first volume of ‘The Human 
Comedy’. He spent more recklessly on houses, furni- 
ture, decorations, and nerr business ventures. He 
worked even harder to support this magnificent living. 


In 1832 a Polish noblewoman. Eve de Hanska, wrote 
him a letter praising his work. They met the ne.xt 
year and Balzac fell in love with her. 'Thej' continued 
to meet and v\Tite for several years. Her husband died 
in 1841 ; but she put off marrying Balzac until 1850. 
Only sLX months later Balzac was dead, worn out by his 
gigantic labors. He died Aug. 18, 1850, in Paris. 

Balzac's chief works are: ‘La Peau de chagrin’ 
(The Wild Ass’s Skin), 1829; 'Le Curd de Tours’ (The 
Priest of Tours), 1832; ‘Eugenie Grandet’ (1833); 
‘Le Lis dans la vallee’ (The Lily of the Yalley), 
1835; ‘Le Pere Goriot’ (Old Goriot), 1835; ‘C&ar 
Birotteau’ (1837); ‘Ursule Mirouet’ (1841); ‘Lc 
Cousin Pons’ (Cousin Pons), 1846; ‘La Cousine Bette’ 
(Cousin Betty), 1847. 

Bamboo, liie tall treelike grass called bamboo is 
one of the most widespread and valuable plants in 
the world. Nearly .500 species grow in Asia; in 
South, Central, and North America; and in Africa. 
Although bamboo is a tropical plant, it will grow 
in temperate zones. Asiatic varieties have been 
import^ for cultivation in the United States and 
Europe. Bamboo is one of the most generous plants 
in nature. A single root ma 3 ' produce as manj* as 100 
polished jointed stems rising 30, 50, or even 120 


BAMBOO IS THE KING OF GRASSES 



This bamboo grove in Jamaica, British. West lodies* forms nn 
arched canopy over a country road. 


feet. Branches are numerous toward the top. Flowers 
and seeds are produced yearlj' by some kinds, while 
others bloom only once in 50 or I'OO j’ears. The bam- 
boo stem is sometimes three feet around. Yoimg 
sprouts grow fast, at times a foot or more dailj'. 


HONORE DE BALZAC 



Balzac wrote penetrating studies 
of French life. 
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New leaves form constantly, 
pressing up into the center of 
the plant, forcing the old ones 
outward, and enlarging the 
stalk. The large bright green 
leaves which extend from the 
top of the stalk draw up the 
exact amount of moisture es- 
sential to the plant’s maximum 
growth. When the tropical sun 
blazes down fiercelj'-, the leaves 
shrivel; the pores contract and 
the plant is guarded against 
too rapid evaporation. In wet 
or comparatively cool weath- 
er, the leaf-edges spread and 
curl upward, thus allowing in- 
creased evaporation. 

Ten months after sprout- 
ing, an amazing thing hap- 
pens. For some time the stem 
which is to bear the bananas 
has been rising from the roots 
up through the center of the 
stalk, and now it 
appears as a flower- 
bud at the crown or 
top of the stalk. The 
stem lengthens, the 
flower increases in 
size, bends over, and 
hangs downward. 

Soon the petals of this > 
flower drop off, and 
inside is seen a bunch 
of^ tiny bananas 
pointing toward the 
earth. As the bananas 
grow larger, however, 
they turn upward. 

From three to four 
months elapse from 
the time the flower 
appears until the ba- 
nana are ready for 
cutting. The bananas 
p-ow around the stem 
in layers or “hands.” 

There are from 14 to 
20 “fingers” (bana- 
nas) to a hand, and 
from 6 to 9 hands to 
a “stem” (bunch). 

plant produces only one bunch of bananas in 
its lifetime. Then it decays, to become soil from which 
will spmg new vegetation. Only the rootstock re- 
mai^, from which will sprout another tiny leaf. And 
so the cycle is completed. 

Grows "^oughout the Tropics 

The banana’s original home is southern Asia, but 
It will grow m almost any hot and moist climate. 


HOW THE BANANAS LEAVE THE JUNGLE 





Above, banana pickers on a plantation in 
Guatemala are loading a mule-dra^ 
tram which will carry the fruit to the rail- 
road. At the left, we see an overseer 
directing the transfer of the fruit to the 
cars that will dehrer the cargo to a 
waiting banana boat on the seacoast. 

Today it is widespread through- 
out the tropics. Eaten cooked or 
raw, it is a mainstaj* of the diet 
in many tropical areas. Commer- 
cial production of bananas for 
export is especiallj' important in 
hlevico. Central America, Ecua- 
dor, Colombia, Brazil, Jamaica, 
Cuba, and Haiti. 

Spanish missionaries intro- 
duced the banana into tropical 
America early in the Ifltli cen- 
turj'. The first bananas to reach 
the United States came to New 
York from Cuba in 1804. Not un- 
til the middle of the 19th century’, 
however, did shipments begin to 
arrixm with any degree of regular- 
ity. Even then, and for many 
_ years thereafter, they were a nov- 
. . . eltj’-, and were often sold one at a 

time m tm-foil ■wrappings. Today bananas are almost 
as common as apples in aU parts of the countij'. 

The Banana Plantation 

The modem banana plantation is a striking example 
of intensive farming. The labor is done by natives un- 
der framed overseers. About 30 per cent of the plan- 
tations are natix e owned, while 70 per cent are owned 
by foreign companies, such as the United Fruit 




HOW THEY TRAVEL BY SBA TO MARKET 



Company To establtth new plan 
tstions them must be consider 
able exploration and miestigation 
to determine whether conditions 
are favorable There must be hot 
dayaandhuimdnighte Theremust 
[» considerable rainfall— SO to SOU 
mches Drainage mu«t be ade- 
quate, and a shipping port must 
be available Risk {rom floods and 
hurricanes la also looked into, 
as well as the labor supply 
After the eite is chosen comes 
the tremendous task of carving a 
plantation out of the jungle — 
from 500 to 1 000 acres Afodem 
machinery nps and tears and cuts 
out the underbrush The big for 
est trees are left standing tempor 
anly Swamps are drained Per 
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tropical heat and moisture, 
they soon decay into fertilizer 
Three months later the plants 
are well up but so is the un- 
welcome jungle growth Agam 
the land is cleared of vmes and 
underbrush 

Harvesting and Shipping 
the Fruit 

At last when the bananas 
are ready for harvesting the 
plants are cut down The fruit 
is usually cut while still green 
whether it is to be evjxirteii or 
used locally Most vaneties of 
bananas lose their flavor and 
may spht their skins if they 
are allowed to remain on the 
pknt until they are npe 
The bunches of bananas are 
placed in canvas sacks on the 
backs of mules and hauled to 
trams then pulled by mules 
to the wharves When the 
distance between 
plantation and harbor 
IS great a narrow 
gauge railroad may be 
built to haul the fruit 
The waiting ship is 
filled by means of &u 
tomstic loaders 
then quickly steams 
away In as little as 
12 hours 85000 
bunches can be load 
ed into these sjiecial 
ly built boats which 
are equipped vo keep 
the fruit at an even 
temperature 
The ship IS unload 
ed at Its destination 
usually by pocket ele- 
vators and conveyor 
belts The bananas 
are trucked to local 
njiening rooms or 
loaded aboard fast 
trams Smee bananas 
arrive all through the 
year both iced and 
heated freight cars 


baps a harbor wiU be create on are employed In commercial npening rooms the tem 

the nearest coast peretum is kept at 51% and the fruit u usually ready 

ocean gomg vessels Towns are law p* to eat m a week The same treatment is given to 

.'«t « “ 

havmg at least one g(^ > „««■ felled In the ftw a balanced diet It is a valuable source of yitamins 

the trees that were lelt stanaing are 



BANANA ' 

A, B, C, aud G. Though a banana is about 75 per cent 
water, it contains alkali-forming minerals, natural 
sugars, protein, ash, and little fat. When ripe, a 
banana is easily digested and gives quick energy. 

The broad leaves of some varieties are tom into 
strips and woven into mats and coarse cloth. Natives 
use the fiber of the plant for twine. 

Familiar and Strange Varieties 
There are many kinds of bananas. Most of those we 
buy in the United States are of the variety Gros 
jMichel, or Big Mike (Musa sapientum). This comes 
from Jamaica and Central America, ^i'hen fully ripe, 
its skin is yellow with brown fiecks. Bananas still 
tipped with green are best for cooking. To prevent 
sliced bananas from darkening, sprinkle the slices 
with the juice of grapefmit, orange, or lemon. 

Another import is the Canary Island banana (Musa 
caiendishii), also called the dwarf Chinese banana. 
It is smaller than the Gros IMichel. Its immunity to 
a soil disease makes it valuable to planters in some 
parts of Central and South America. It is also grown 
in gardens in warm regions from Florida to California. 

Many delicate varieties are rarely exported because 
they bruise easily. Among them is the Ladyfinger, 
a banana about three or four inches long, grown in 
the Canarj' Islands. Another is the hlensaria Humph 


from the hlalay Archipelago. It has a delicate fra- 
grance like rose water. Other prized varieties are 
the Lacatan, a very sweet greenish-yellow banana of 
the Philippines, and the Champa of India. The red 
Jamaica banana is grown in various parts of the world. 
It is also hard to ship because the fmit does not 
cling to the stem. Some shippers now encase bananas 
in plastic bags to prevent bruising and fruit loss. 

“Figs,” Flour, and Plantains 
In tropical countries banana “figs” are popular 
sweetmeats. They are ripe bananas, presented by sun- 
drjdng and sprinkled udth sugar. Unripe bananas, 
which have a high starch content, are dried and 
ground to make banana flour. It has long been used 
in the tropics and now appears 'in the United States 
in special diets and in some bab3^ formulas. The flower 
clusters of some banana plants are considered a deli- 
cacy in India. Thej' are usuallj' cooked in curries. ^ 
One species of banana, the plantains (Musa paradi- 
siaca), are one of the chief foods of natives in the 
tropics. Plantains take the place of our bread and 
potatoes. Thej’ are “cooking bananas” and are seldom 
eaten raw. The fruit of one kind of plantain grows 
to enormous size, sometimes tu o feet long and as thick 
as a man’s arm. (For pictures of bananas and their 
flower in color, see Fruits.) 


STRIKE UP the BAND— ‘T/ie Fmest in the Land” 


T> AND. “Here comes the band!” Splendid, bold music 
soars up the avenue, and a tingle of excitement 
stirs the crowd. As the marching rhjdhm sweeps 
nearer, hearts beat a little faster and ej'es sparkle. 
This is the zestful music loved by people everywhere. 

Band music is rooted far back in man’s love of 
rhjdhm. From earliest days men patted out “tunes” 
on hollow logs or pieces of hide stretched taut and 
rfij-thmically blew whistles made of bits of bone or 
stone. Todaj' primitive peoples still beat rhythm 
from such crude instruments as gourds; and some of 
this music is as deft and intricate as that plaj'^ed 
on the most modern band instruments (see Music). 

Bands in Our Nation Today 
Every part of our country has its band. It may be 
a school or college band or one formed by the Amer- 
ican Legion, the police, an armed service unit, park 
district, municipality, store or factory', youth or- 
ganization, or a lodge such as the Elks or Shriners. 

By 1954 there were more than 35,000 high-school 
bands, made up of some 3,000,000 boys and girls. 
They work faithfully at their rehearsals and private 
practice, givnng up hours of their free time. They 
find it worth their effort. “Making music” is pleas- 
ure in itself, but plajdng in a band brings other re- 
wards too. Nearly everyone enjoys being a member of 
a team, and band playing is teamwork. Every play'er, 
of course, also takes pride in his gleaming instrument 
and smart uniform. The band, moreover, is a feature 
at school events and, in some communities, in civic 
celebrations. The boy's and girls in the band not 
only know that their music gives pleasure to their 



A gaily smiling, high-stepping drum majorette adds sparlde to 
the^ marching band. Usually she specializes in baton twirlinS 
while a drum major does the actual work of guiding the band. 
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fteialiboTa but al«o that they are be ng good citieeoa— be«t ksotfc perhaps is the NstiODil Music Camp affil 
taking active part m the coomiunity laled with the Univemty of Michigan at laterlocben 

Every year high-echool bands have an opportunity Mich More than 1 600 especially talented high 

to enter the national Competition Festiial This is school and college mu'icians and students of other 
an outgroritb of a national competition sponsored by arts gather there every summer 
band instrument manufacturers in 1933 and later in What Makes a Band? 

1626 taken over by educational rauaic eupervisora The two pnnapel types of band are the murehtn^ 
The event has become so popular that echool bands to- band and the concert band The marching band plays 
day must first play through regional tevts io qualify only instruments vihieb the musicians can carry as 
for the national festival Ibey walk and so they are usually limited to wind and 

In the festival the bonds do not compete against percusstoo instruments The u>ood-vnnd metrumenta 
each other They are rated on the baeis of a standard uoslcommon in marchmg bands are the flute piccolo 
of performance set by a group of judges oboe clarinet and bas'^oon The popular brass 

The growing interest m school hands has led to es- winds include the cornet trumpet trombone sousa- 

tablishuig several band camps where students com pbone sanophoae and various saxhorns The chef 

bme the fun of outdoor bfe with musical study The pwmsion instruments ate the drum cymbals and 
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SPECIAL MILITARY BANDS ABROAD AND HERE AT HOME 



The skirl of bagpipes shrills through the streets of Edinburgh American Legion posts are proud of their drum and bugle corps, 
as the Scottish pipers lead the regiment to church services. Here a precision-drilled corps forms on a rain-soaked street. 

Canada also has celebrated bands of bagpipers. Proud, disciplined bands of il kinds most ignore bad weather. 


triangle. Some marching bands also carrj’ the glock- 
enspiel and beU IjTa. (See also Drum; Horn, Musical; 
Wood-Wind iDstniments.) 

Concert bands play while seated or in stationary 
formation and so use a larger variety of instruments. 
In addition to those plav’ed bj' marching bands, con- 
cert bands also use such instruments as the cello, 
string bass, tj-mpani, harp, chimes, xylophone, and 
vibraphone. (For pictures of all instruments men- 
tioned for both bands, see Musical Instruments.) 

Today there are very few “brass bands” — groups 
which use only brass instruments. Their lively but 
strident tootlings and blares ate usually heard only 
in theatrical novelties. Dance bands or dance “orks” 
(orchestras) use many of the instruments played by 
concert bands and usually add a piano. “HillbiUy,” 
“Western,” and “country” bands often feature the 
harmonica, xiolin, guitar, or zither. 

The Drum Major and Baton Twirling 
The work of the drum major is first to establish the 
beat for the band. He also signals, with his whistle 
and baton, the various steps and turns in marching 
formations. The drum major is traditionally a tall 


person of commanding appearance, with his brilliant 
uniform topped bj' a high shako. His height enables 
the band to foUoir his baton easily. In recent years 
many bands have added girls as drum majorettes. 

^larching formations have developed into such in- 
tricate and spectacular patterns that a band spends 
weeks in practice. The position of every player is 
plotted on charts which the band must memorize. Col- 
lege bands are especiaU)- noted for ingenious forma- 
tions, such as a roaring tiger angrily lashing its fail 
or the moving and intertwrining letters of the home 
team. Precision flag waving and electricallj' lighted 
instruments glowing at night events also delict the 
spectators. 

In addition to the drum major and drum majorettes, 
many bands have special baton twirlers. Nowa- 
daj's many boys and girls start as very j’oung children 
to learn the tossing, and balancing tricks of baton 
twirling. Park districts, youth organizations, and many 
schools teach it, and there are several books of in- 
struction in the sldll. It is realh- not so hard as it 
looks as the baton seems to move much faster than 
it actually does. With practice, almost anyone can 


PRACTICE AND TEAMWORK ‘‘MAKE” THE BAND — LARGE OR SMALL 



wue recoraer, wnicn wiu piay oack tne music igr correcUon. Amateur specialty bands are popular in broadcasting. 
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TO CHEER THE •‘BOYS JN BLVB" 



Tbe Elmln Cornet bind oi the Sth B>w York hitlitu eoeee et 
AiluEton, V* , in 18S1 In the CieU Wer Northern bendsaen, 
like these, dso terred as ernbuUnce corjs aids 


leam the spectacular tricks Most twirkrs prefer a 
heavy baton aa the weight helps to keep it moving. 

Great Banda, Leaders, and Composers 

The first great bands in the United States grew 
out of luihlary musical units The oldest is the 
colorful United States Manne Band X^te m 1775 
the Continental Congress authonied otganiialion of 
two battalions of marines, including a band of fifers 
and drummers After the Revolution they were dis- 
banded but were reorganised m 179? By 1800 the 
Manne Band had clannets, French horns oboe*, abas* 
soon, and a bass drum Thomas Jefferson was so in- 
terested m Its development that he was called "god- 
father” of the band It has played tor every president 
of the United States escept George Washington 

Another famous American military band was the 
Great Lakes Naval Training Station band led b> John 
Philip Sousa in World War 1 Today all branches of 
the armed services have well trained band* France’s 
La Garde R^pubhcsine band, established in 1802, 
raised the standard of music in Europe One of the 
best-knoHn band groups is that of a rebgious aod 
social service orgamration, the Salvation Anny. 


The first notable bandmaster m the United States 
was Inskbom Patrick Sarvfield Gilmore, who devel- 
oped gigantic concert bands just after the Civil It ar 
He made his headquarters m Boston but toured the 
nation The most famous of all was John Philip Sou«3, 
the “match king," eometist, bandmaster, and com- 
poser Following him Patrick Conway, eometist, 
toured the country with hia Ithaca, N Y , hand and 
organized the Cornell Umversity Cadet band Arthur 
Pryor, “king of the trombomsts,” was one of the 
fitst great bandmasters to broadcast Edwin Franko 
Goldman, wirnetist, delighted thousands of New 
Yorkers with his band concerts on the Mall in Central 
Park He also persuaded distinguished modem com- 
posers to write especially for the band 
Until relatively recent years bands usually had to 
get their musical arrangements by adapting orchestral 
scores to their mstruments Today, however, bands 
have especially compiosed music by such famous wnters 
as Elgar, Grainger, Copland, Milhaud, Shostakovitch, 
and Respighi Among the leading bandmasters who 
compoeed were Sousa, Pryor, and Goldman 
Bands March Through the Ages 
The word ‘‘band ’ comes from bandha, Sanskrit for 
the word "bmd ’’ In the literal sense a band is merely 
a group “bound" or "baaded" together to play mu-i- 
cal instruments We usually think of a band as a group 
that pbys chiefiy wind and percussion mstrumenta, 
as oppo^ to an orchestra, which is made up pnnci- 
paUy of strings (see Orchestra) 

As fat back as early Egyptian and Assyrian times, 
groups of men played reed instruments, tambourines, 
cymhab, harps, sod drums In the Old Testament the 
Book of Joshua tells how the seven priests "beanng 
seven trumpets of rams' horns” marched around Jeri- 
cho “till the walls came tumbling down " 

One of the earhest great mihtary bands w as formed 
by ServiusTuIhusm570B c, hho introduced bronze 
trumpets into the Roman army The chief purpose of 
a miblaty band is to keep large forces of armed men 
in orderly step Some military bands have been cred- 
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ited with “turning the tide of battle,” as when the 
Duke of Welhngton’s Highland pipers inspired the 
faltering Scots to throw back Napoleon at Waterloo. 
Cavalr}’ bands also blared encouragement in battle. 

Bands also kindle courage in daily life as when, in 
1912, the heroic band on the s inkin g ship Titanic 
stained at its post, gmng comfort and strength by 
plaj-ing the hj-mn ‘Nearer, My God, to Thee’. 


Bands Gome to America 

In colonial America neither Puritans nor Quakers 
permitted bands; but the music-lovmg Germans, 
Dutch, and Swedes brought their old tunes to the new 
land. In the 1630’s a little Dutch band played in New 
York City. Small German bands later entertained 
Boston with their lively “oompah, oompah” airs. 

British troops brought bands with clannets to the 
American Revolution. IVashmgtou’s forces, however, 
usually had only drums and fifes, as shown in the 
picture ‘Spirit of 76’. In the Cml War several 
Northern hands accompanied their local units. 


By 1900 band concerts were regular events in town 
and idllage life throughout the nation, with people 
crowding round the wooden bandstand in the square. 
Many factories orgamzed emplo 3 'ees’ bands Some em- 
ploj-ers, before hinng a man, asked if he could play 
a band instrument— he would work at his job in the 
factorj', then “double m brass” m the company band. 

In the early 1900’s the pubhc began to lose inter- 
^t in ba^s as other forms of recreation developed. 
The first World War, however, with its many patriotic 
demonstrations, relived interest in bands and spurred 
the gTea.t popularitj’. of college and school bands today. 
Attractive band shells, with good acoustics, have 
brought new interest in concert bands. 


Books about Bands 

Goldman, E. F, Band Betterment (Fischer 1934) 

Graham Alberta. Great Bands of Amenca (Nelsin 195 n 
1938)" - 



Bang'KOK, Siam (Thailand). The “Venice of Asia" 
is Bangkok, capital of Siam. Thousands of people 
live in boats on the Alenam River and its many ca- 
nals. Alodem bridges cany streets across the sprawl- 
ing network. The newer, Westernized part of the 
city is laid out around the rojml palace and its great 
parks. This section, with its brick buildings, electric 
lights, and streetcars, contrasts strangely with some 
400 ornate, gilded Buddhist temples. 

Lj-ing about 20 miles from the mouth of the Menam, 
Bangkok is Siam’s chief port. Its major exports are 
rice and teak; it imports cotton, silk, foodstuffs, ma- 
chinerj', and oil. Chinese and Europeans handle 
most of its trade. Population (1947 census), 827,290. 
Manj" are Chinese. 

Banjo. With his great sense of rh 5 ’thm, a Negro can 
strum the liveliest or saddest tunes from a banjo 
The Negro poet, Paul Dunbar, wrote appealingly: 


L jes leijs ao’mi 


.A banjo string or two 
Into the deepest of my heart 
-An’ draws up chunes for you. 

The banjo has a round tambourinelike body made of 
parchment stretched over a frame, and a long neck. 
The strings, usually five in number, are plucked or 
struck with the fingers of the right hand while the 
fingers of the left hand lengthen or shorten them by 
pressure against the fretted neck. 

Bankruptcy. In the days of the later Aliddle 
Ages, when the Italian cities were the money markets 
of the world, it was the custom to break the bench 
of any moneylender or banker whose debts became 
greater than the amount of his propertjL As his 
bench was his place of business, the breaking of it 
forced him to discontinue his former pursuit and also 
implied disgrace. From the words describing this 
custom^ (banco, meaning “bank,” and nipliis, meaning 
‘break”) has come our modem word “bankrupt.” 
From the custom itself comes the practice of all 
modem nations of forcing a man who cannot paj' his 
debts that is, who is a bankrapt — to discontinue his 
is done bj^ means of bankruptcy laws. 
When the fathers of the United States drew up the 
Constitution, they put in it the prolusion that “Con- 
^ss shall have the power to establish uniform laws on 
e subject of bankmptcies throughout the United 
_ tate. According to these laws there is voluntary and 
inx olunterj' bankmptcy. A debtor may become a vol- 
bankmpt by^ filing a petition with the judge of 
f District Court, setting forth the 

tact that he is unable to pay his debts and that he is 
wi ng to surrender his property^ to his creditors. Any 
corporation (with certain exceptions) or any person 
fexcept wage earners and farmers) who owes SI, 000 
tL ■declared an inxmluntarj^ bankrupt by 

t court if he in any way attempts to cheat 
. ^ admits in wuuting his inability 

debts. In this case the creditors must file 
f ^ petition has been filed, either the 

j ^ referee in bankmptcy to whom 

ju ge may refer the case appoints a day on which 
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the creditora may present their claims If it ib discharged from bankruptcy and the remainder of 
decided that the debts of the man are, as is claimed, hs debla is canceled He is able to start busmcss 
greater than his property, he Is declared bankrupt, anew, without tarrying the burden of the old debts 
and his property is handed oter to a trustee The The revised bankruptcy law of 1938 permits hard- 
trustee selh the property aed divides the proceeds iwesaJ debtors who earn not more than 53,600 annu- 
among the creditors m proportion to their claims ally in salary or wages to pay their debts in instal- 
As soon as the settlement is finished, the debtor b ments, but they may still choose bankruptcy instead 


The STORES that “Buy’* and “Sell' 

gANKS AND Banking ~ 


The modem bank 
a comple’C institution— 
a financial department 
store But banking in 
itself is not a mysterious 
or secret ptoceas A 
bank has two mam pur- 
poses First, it accepts 
and cares (or deposits of 
money from people who 
do not immediately need 
It It pays this money 
out at the order of the 
depositor and in some 
cases pays interest for its 
use Second, it makes 
Joans to peopJe who need 
them and who are willing 
to pay interest on them 
and can give good se- 
curity 

Bank loans help busi- 
ness m many ways A 
farmer, for example, may 
borrow mosey against 
wareJjouw receipts for 
wheat, to be repaid when 
the wheat is sold Or be 
may borrow to buy land, 
giving tbe bank a mort- 
gage on the land as secu- 
rity The merchant or 
manufacturer may bor- 
row money to buy taw 
materials or finished 
goods for stock, or perhaps to tide him over until he 
collects money due from his customers A bank also 
invests m bonds and other secuntips most of which 
can be turned into cash on short notice 

The success of a bank depends pnmsnly on tbe 
Judgment of its officers in making loans and invest- 
ments In the past most of a bank’s funds normally 
went into loans Today hanks invest more mooey 
t.kau they lend because there is a much smaller de- 
mand for loans 

The funds which a bank can lend or invest come not 
only from the cash deposited, but from the ‘ promises 
to pay” deposited by borrowers Each loan it 
creates additional deposits against which it can "nn, 
in other words, pves it additional credit The bank 


’ MONEY 

must keep on hand ample 
lunds to provide safety 
against possible losses on 
its loans or investments 
and sudden demands 
from Its depositors Its 
capital and surplus pro 
vi le a margin of safety 
against suchemergencies 
Tbe character of a 
bank smvestments is im- 
portant, because fb^ are 
the most* liquid” part of 
its assets— that is, the 
part most easily turned 
into cash If a large num- 
ber of depositors should 
withdraw their deposits 
an 1 the assets were not 
easily salable, the bank 
w ould be obliged to “ sus- 
pend payment," or de- 
cline to pay ‘Runs” as 
Budden and numerous 
withdrawaU are called, 
were once common in 
times of financial panic, 
when depositors became 
alarmed about the safety 
of their money Today, 
however, the govern- 
ment guarantees smalt 
depositors' accounts 
When a bank fails, a 
“receiver," appointed by 
the comptroller of the 
currency for a national bank, or by the state bank super- 
mtendcot or commissioner for a state bank, winds up its 
affairs Formerly the receiv er might assess stockhold 
ers amounts equal to tbe par value of their stock Tbe 
Federal Banking Act of 1935 ended this “double 
liability” of etockholders in national banks after July 
I 1^1 many states also have done away with it 

' ^hat Are a Bank'* Liabilities^ 

\ bank's statement explains what it has done with 
the money entrusted to it The "liabilities" it shows 
account for tbe money paid m by stockholders and 
for the ‘'tane” and “demand” deposits held by the 
Pank A tune deposit IS one whith the hank may hold 
for a ep^ihed period It accepts such a deposit by 
a Certificate of deposit oc by takmg a savings 
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deposit. A certificate of deposit states that the money 
has been deposited in the bank and that the bank 
agrees to repay it on a specified date. The money can 
be TvithdraTO only by the presentation and cancella- 
tion of the certificate, but the certificate itself is 
negotiable. 

Savings Accounts 

In the United States, savings deposits are accepted 
at the savings department of a commercial bank, or 
at a special savings bank. Daniel Defoe, the author 
of ‘Robinson Crusoe’, is given credit for suggesting a 
special bank for satungs in 1697, but the first savings 
bank was not opened until 1765, in Brunswick, 
Germanj'. 

The first special savings banks in the United States 
were opened in 1816. They are now common in New 
York, New Jersey, and most of the New England 
states, but rare in other sections. They are regulated 
bj' the states, which prescribe what t 3 ’pe of inv'est- 
ments may be used for bank funds. Savings accounts, 
whether kept in a special savings bank or in the 
savings department of an ordinarj' commercial bank, 
are useful for smaller amounts, and for special pur- 
poses, such as Christmas or vacation expenses. The 
banks resen^e the right to require notice, varjing 
from 30 to 90 dej-s, from the depositor, before pajing 
out money in savings accounts. 

An initial deposit of one dollar is enough to open a 
savings account in most banks. IITienever money is 
deposited or withdrawn the depositor fills out a 
printed fonn, called “deposit slip” or “withdrawal 
slip,”v\ hich gives his name, the amount paid in or taken 
out, the date, and the number of his account. These 
slips the bank keeps. The depositor receives from the 
bank a “pass book,” in which are recorded the de- 
posits and withdrawals and the current balance. 
Banks ordinarily will not pay out savings except on 
presentation of the pass book. In small banks, where 
the banker knows every customer by sight, there is 
little danger that the money will be paid to an un- 
lawful owner, but the bank is not liable if the pass 
book is lost and later presented by an unlawful holder. 

The rate of interest on savings deposits has varied 
from 5 per cent to 1 per cent or nothing, according to 
the business conditions and local customs. Inter- 
Mt is usually credited on January 1 and on July 1. 
M most of the money deposited in savings banks is 
invested in bonds, the rate of return received by the 
bank on these investments determines the rate which 
It can afford to pay on its deposits. The difference 
between the average rate received from bonds and the 
rate paid on deposits is the major source of the bank’s 
profits. Sometimes savings banks are not owned by 
stockliolders, but by the depositors. These are called 

mutual savnngs banks” and any profit made by them 
IS prorated as (Rvidends, usually once a year, among 
the depositors. Postal savings banks, operated by the 
government postofiace department, were first estab- 
lished m England in 1861. in Canada in 1867, and in 
the limted States in 1911. In the United States, two 


per cent interest is credited on balances up to §2,500, 
which is the maximum accepted from any depositor. 

Checking Accounts 

If, instead of wishing to keep your money in the 
bank indefinitely, you wish to hav'e it immediately 
available, you open a checking account. In small 
banks S25 or S50, in large banks S200 to S500, is the 
minimum average balance you wiU be expected to 
keep on deposit. The records of a checking account 
are kept in ledgers or on ledger sheets, just as for a 
savings account, so that the bank can tell at any 
moment how much money jmu havm deposited, how 
much you have withdrawn, and how much is left. 
Checking accounts are the bank’s “demand” deposits. 
United States banks will not honor your demand for 
more money than you have in the bank. Formerly, those 
whose credit was good might draw out sums in excess 
of the amount in their accounts, but “overdrafts” are 
now prohibited by state and federal banking laws. 

Money is withdrawn from a checking account by 
means of a written order (called a check), dated and 
addressed to the bank, instructing it to pay to a 
person named, or to the bearer, a certain amount. 
Ev'en if you wish to withdraw money from yoiu own 
account, you must present a check, signed by you, 
and made payable to yourself or to bearer. The bank 
supplies each depositor with printed checks, but if 
you happen to be out of the printed forms, and write 
out the entire order in longhand, the bank will pay it. 
A check (also spelled cheque) is the commonest form 
of credit instrument (see Credit). 

When the drawer of the check has not enough 
money in the bank to pay it in full, it is usually not 
paid bj' the bank on which it is drawn, but is sent 
back to the payee. Checks may be returned for other 
reasons, such as no signature, or no date, or a dis- 
crepancy betw'een the written words of the amount 
and the figures. To av'oid this danger it is common 
practise, when large amounts are involved, to have 
the check “certified” by the bank on which it is 
drawn. This is done by stamping across the face of 

the check “Accepted, Bank,” and 

having an officer of the bank sign the certification. 
A certified check is immediately'^ charged against the 
maker’s account, and becomes a liability of the certi- 
fy'ing bank. 

In business transactions a “cashier’s check” is 
sometimes substituted for a certified check. A cashier’s 
check is the bank’s own promise to pay'. It passes by 
indorsement like a personal check, but, unlike a 
certified check, it does not show on its face out of 
w'hose account the money wuli be paid. 

Liabilities to Stockholders 

So far, in the consideration of a ty'pical bank state- 
ment, you hav'e considered only one item, deposits, 
and the transactions and instruments wliich arise from 
them. Capital, surplus, and undivuded profits are lia- 
bihties of the bank to its stockholders, not to de- 
positors. If a^ bank is in difficulties, and if its assets 
are not sufficient to pay depositors in full, then these 




three liabilities to stockholders may be wiped out by 
using the assets to pay depositors Capital represents 
the face or par s^ue of the bank a stock, usually at 
*100 a share Surplus may be ‘ paid m" or ‘ earn^ 
n It IS paid m, this means that the stockboWers 
when the bank was organized paid a premium over 
par for their stock This surplus is an added prot^ 
lion to the depositors U li w «med surplus tba 
means that the directors instead of paymg out each 
year all the profits the bank has made, have heia 
back a part for use in the business The disUnction 
between surplus and undivided profits w not always 
clear both being profits retained m the business but 
dividends to stockholders may be pasd out of i» 
divided profits and reser\es, although not usually 
out of surplus 

RMerre*. Loan*, and Discotiow 

Reserves are often set up on the banks books to 
offset possible losses Then if Che lose 
bank will not be suddenly embarrassed by 
in estimated profits, and if it does not occur tbc prohta 
wUl actually be increased A reserve is mwely fD»c- 
countmg device for msurance agauist future lo^ 

In accounting, an asset or a resource need ^ 
resent actual property, it may "l«Iw 

has happened to it Such a resource is the lar^ 
Item on the asset side of the bank ftstement nam^, 
loans and discounts A large bank divides 


discounts into three groups decoand loans, which the 
bank may require paid at any tune, tune loans on 
which the date of payment is specified and real estate 
loans if thete is a substantui percentage of these 
Some banks show a division of loans as collateral 
and “other loans" Anybody who owns bonds or 
shares of stock m a well known corporation or has a 
warehouse receipt for gram, or some other eiidcnce 
of property, may deposit it with a bank as collateral 
security and borrow money against it Usually a bank 
will lend 60 to 80 per cent of the market value of the 
collateral Then if the borrower fails to pay bis loan, 
the ownership of the collateral reverts to the bank, 
wluch may sell it returning to the borrower any ee 
cess over the amount of the loan, or holding the 
borrower liable for the difference if the collateral is 
sold for less than the amount of the loan 
Busmesa men however, do not always have col 
lateral available A large packing company, for ex 
ample, may borrow millions of dollars from the banks 
on Its credit, without pledgmg specific collateral In 
such a case the bank takes the nsk that the net assets 
of the company would pay the loan tVben loans are 
on credit, the bank is much more careful than 
when loans are made on collateral It takes mto con- 
EKleratioa not only the financial condition of the bor- 
rower, usually requirmg a statement of his assets and 
liabilities, but also considers bis character, his etand- 



ing in the communitj’’, Hs record in business, and 
his probable success in the present enterprise. 

How the Clearing House Operates 
After loans and discounts, the largest item on a 
bank statement should be cash on hand and due from 
banks. These two are usually lumped, because cash 
due from other banks is so certain to be paid that 
it is fair to treat it as cash. The phrase “due from 
banks” usually includes “clearings,” a word which 
requires a long explanation. Obtdously if there is only 
one bank in a community, aU deposits and loans are 
made in that bank. If there are two banks, or in 
large cities dozens of banks, then some machinery 
must be set up to cancel the obligations of banks to 
each other as a result of the transactions of their 
customers or depositors. The chart on this page ex- 
plains a simple example of such “clearing house” work. 

In small towns, and in earlj' days even in larger 
cities, it was customai^S’ for each bank, at the close 
of the day’s business, to send messengers to the other 
banks and get from them the cash to cover the 
checks on those banks which the particular bank had 
received during the dajn It is a legend, probably not 
true, that two London messengers, happening to 
meet at a coffee house, decided that it was easier to 
exchange cheeks there than for each to take the long 
walk to the other’s bank. Gradually other clerks 


bank on the books of the correspondent, or they may 
be transferred to some other bank as your bank may 
direct, but almost never is there any actual transfer 
of currencjn For its services in collecting out-of- 
town checks, a bank may charge a small fee, usually 
from five to twenty-five cents, called “exchange.” 
Banks which belong to the federal resen^e sj’stem 
may have out-of-town checks collected through the 
federal reserx-^e banks without charge {see Federal 
Reserx'e Banks). 

State and National Banks 
Banks in the United States ma 3 ' be organized either 
imder the authority of the national government or of 
any of the states. National banks receive their char- 
ters from the Treasury Department, and their books 
are audited periodically by examiners appointed bj' 
the comptroller of the currency. The bank, however, 
is not run by the government, and the latter is not 
liable for its debts. State banks are chartered by 
the state and operate under state laws. There are 
also private, or unincorporated, banks, conducted by 
indiriduals or partners; but the Banking Act of 1933 
required such banks to jjermit examination and publi- 
cation of their financial condition. The powerful New 
York house of J. P. Morgan & Company was a private 
bank until 1940, when it became a state bank. The 
1933 law also forbade so-called “investment bankers,” 


learned of this practise, and the coffee house became who really are dealers in securities, to receh’e deposits. 


“The People's Dirik- 
Grays 

for$iOO +©186 
Clearing HevsePor 
coU«cKon fromihe 
Ccnfinerrfal Bank 


anunofficialclearing rHFCK 

house. The London CHEC K 

clearinghousebegan '“•PEOPLElS BANK«-^ 
to function formally Smith, a depositor, sends h'ls 
about 1775, and check for $100 ho Drown 
moved into its own vdiihe deposits a check for ^ 
gilding m 1810. Jioo received Prom Gray 

ThervewYorkclear- 1_ 

ing house, largest \ 

in America was Uhe Peoples Derf;- 

orgamzed in 18o3. _ sends Grey's cheA 

The clearing houses in the for$100hothe 
Umted States perform maiw vital • u , 

functions about which the public n 

1 i-.ii 111 if r collection from the 

knows very little. AU members of r i- i i n i 
1 . , ■ i- 1 Confinental Dank 

the cleatmg house association have 

their accounts regularty audited — 

bj' examiners, appointed by the ~CLWRIN 

association. This audit is in addi- TheClearinj Ho< 
tion to the bank’s own audit and owes the o 

the audit made bj' the state or nion^r « 

federal bank examiners. The a simple eiampiesh; 
dealing house association has back aEaiast those c 
helped to eliminate bad banking c 

practise among its members, and has helped weak 
banks through difficulties. 

There is no super clearing house to clear checks 
between cities. If j-ou deposit a check in jmur bank 
drawn on a bank in another city, it is forwarded by 
your bank to its “correspondent” 'm the other city 
and is there sent through the local clearing house’ 
The funds may then be kept to the credit of voiir 


HOW BANK CHECKS ARE “CLEARED” 


-^e ConVinenUl*' 
Bank sands 
Check For$100fD 
ike Clearir^ How 
for ce41ec8on fron 
IheBsopIe’sBank 


-•CLtARlNG HOU5E'-> 
ThcCUarm^ House finds fhaf each 
bank owesfhe other $100, so no 
money changes hands. 

A simple example showing how the Clearing 
House balances the checks received from one 
hank against those of others, to prevent, so 
far as possible, the transfer of cash. 


ARE “CLEARED” 

, to deal in seoun- 

•'>CONTlNENTAL BANK*« ties, because the de- 

^ Brown deposits a ehetk for sire to sell Seouri- 

$100 received from Smith ties sometimes led 

^ Gray.a depositor, sends his bad banking 

"" check for $100 to White practises. 

other Departments 

/ The lar^ bank, 

TheConh’nenial-l because it deals 

DsnksendsSmltiis with all kinds of 

Check for $IOOfo money problems, has extend^ 
the ciearir^ House functions Until now it is 

forcollettienfron *3. sort of financial department 
the ftople's Bank. A large bank usually will 

— jp — — have four distinct departments: 

HOUSED. commercial banking, savings, 

findsthat each trust 

T $100 so no tir®’' tvo, which deal with the 

,j han<j j. safekeeping, borrowing, and lend- 

: — — — ing of money, have been fully 

described. The safety deposit 
’tiSsfer’o'”^cI'h.^ department was an obvious out- 
growth of the bank’s need for 
guarding its own treasure. Customers were first allowed 
to keep their valuables in the bank’s vaults; later, 
a special box was provided for each customer, to 
which he alone had access, and for which he paid rent. 

Jlodem safety deposit vaults are almost impreg- 
nable. The largest of them have an outer wall of re- 
inforc^ concrete, from 8 to 18 inches thick, entirely 
enclosing a steel wall, built of two or more plates, 
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each an inch thick Sometunes highly eecsitued tele* also that all the depositors may share m such cash 
». 1 . . I becomra available when the assets finally are sold 

IKseory of BanUag 

Banking is as old as history, although it wag once 
frowned uiwn because the taking of interest was con- 


phonic microphones are attached to the steel plates 
Even the hghtest tap against the vault waDe mil 
cause the microphones to set off a police alarm 

The next step in the development of the financial ^ wi*- 

department store was the trust department So far sideied immoral and some nations forbade their 


the typical bank was handling its customers affoira 
wt* izr /ff?} amf tfnfy ei ft 

was logical to aay to a customer that the bank could 
take care of all these detail^ without hotbermg the 
customer— for example if he left town for several 
monlhs, or even after his death A vast trust busJ 
ness will handle financul affa,irs ranging from clip- 
pmg coupons and eollectmg dividends to managing 
estates and busmesa enterprises (»« Trusts) 

The United States Bankmg Act of 1033 m addi- 
tion to requiring examination of all banks created a 
Federal Deposit Insurance Corporation, with 150 mil 
hon dollars subscribed to its stock by the govern- 
ment, and further subscriptions from the Federal Re- 
serve banks and members of the federal reserve sys 
tern The Federal govertiment provides for insurance 


ntuens to engage m it The temples of Babylon, 
Egjvii ■S'Sif aacteat (Jc&xe «ere Cie safe-cfeposrt 
vaults of their day Aloney-Ienders are mentioned m 
themostancientHebTewhistoTy A Homan ordinance 
of 210 B c set aside a place m the Forum for the 
money-ehiUigers who bought and sold foreign coins 
TlieJu3tifliaacodeof553AD included Jaws governing 
the lending and trading in money For more than 
two centuncs from 1100 the Templars engaged m 
almost ttU the functions of the bankers of today The 
money-changers of Italy m the Middle Ages did 
busmess (tt the street from a bench, m Italun 6anco, 
which gives us our word bank 
Modem baakmg may be dated from the Banco di 
Rialto, established at \ enice in 1587 It accepted 
mand deposits, and permitted the depositors to 


ofdeposifsuptoSIOOOOinaftbaniswbicharefWeral transfer their credits by checks It was absorbed In 


Reserve members Non member banks may obtain 
mauranee if their financial condition is approved by 
tbe Insurance Corporation Rut elate banka with de- 
posita of S1,000 000 or more, after July 1, iW2, mu«t 
be Fedetd Reserve members to obtain insurance In- 
sured banka must contribute annually of one per 
eent of (heir total deposits toa fund for paying deposi 
tors of any bank which cannot meet its obligationa 
Wtiat Itappeo* Wh«n a Bank Fall* 

Bow can a bank fail v-hen lU "statement" gives 
TOwarnnig!’ T^ereaswn «■, tfieafatenr^at 
values, or costs, of the assets and not the current ■’ 


1619 by the Banco del Giro, which gave receipts for 
gold or silver corns deposited The receipts were us^ 
as money This bank survived until Napoleon liqui- 
dated it in 1805 The Bank of Amsterdam, organized 
ID 1609, also issued credits for deposits wluch served 
for what was railed ‘'bank money” 

The first real bank notes were issued in 1661 by 
the Bank of Sweden to eliminate the handling of cop- 
per com Goldsmiths were the bankers of England 
until the Bank of England was incorporated in 1694 
B7ih a cspitel of £l, 31:0,000 Except lor private 
bankers it held a monopoly of banking m England 


aetualvalue The money may have been used to buy unW 1825 The Bank of France was formed in 1800 


Sweden, Canada, Argentina, and other nations n... 
have large state ban^ or central banks which act as 
agents for the government in its financiM affairs 
Banking la the United States 
The fiist regular bank in the United States was the 
Bank of North America at Philadelphia, chartered 
- ■ “ 3782 In 


S SICNATURES AT ONCE 


bonds which are now depreciated and cannot be 
sold except at a loss It may have been used to make 
loans on real estate which is no longer worth the 
original cost on which the loan was based, and wvea 
if It were, it could not be sold dunng a depression 
such as began m the United States in 1929 Or the 
money may have been loaned to men or corporaliooe by the Coopess of the CoofederatlOQ 
for use m business, and the borrowers may have been 
unable to repay the loan when due 
Meanwhile, what are the depositors doing? As they 
ask tor their money, either because they need it or 
because they are afraid that the bank wiff efose the 
bonk must seU some of its assets or retire loans 
Naturally, the first loans paid and the fir«t assets sold 
are the best, those which are most liquid and diow 
no lo'S As the deposits contmue to be witidrawn, 
there may come a time when the assets 
remaining can not be sold except at such 
a loss as would not pay the remaining de- 
posits m full Perhaps some of the assets 
Can not he sold now at any price, they 
are "frozen” When such a point is 
leached the bank must be closed, to 
allow t'TTia to dispose of the assets, and 
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colonial days ttere "were a few small local organiza- 
tions which issued notes against mortgages, dwellings, 
live stock, and other securitj', but they did not carry 
on a general banking business. The various colonies 
issued their own paper money, and the states con- 
tinued the practise until the adoption of the Constitu- 
tion in 1789 (see United States Constitution, Article 1, 
Section 10). 

Alexander Hamilton was largely responsible for the 
creation of the first Bank of the United States, which 
was chartered by Congress on Feb. 25, 1791, for 20 
years. The government took 82,000,000 of the author- 
ized capital of 810,000,000, and notes of the bank 
were made acceptable for all debts due the govern- 
ment. Its greater capital, its eight branches stretch- 
ing from Boston to New Orleans, and its close con- 
nection with the government enabled the Bank of the 
United States to dominate the country'^s banking. 
The government sold its stock, however, and the 
bank’s charter was not renewed in 1811 because of 
opposition from the 80 or more state banks. 

In the next five years state banks multiplied, and 
turned out more than 860,000,000 in paper currency. 
During the War of 1812 nearly all of the b-inkg 
suspended pajunent of specie against their notes. The 
country^’s finances were in such a critical condition 
that Congress reversed its decision of 1811 and again 
chartered a strong central bank, the second Bank of 
the United States, in 1816. The government sub- 
scribed one-fifth of the 835,000,000 capital and made 
the bank the official depository of government funds. 
It prospered until its officers mixed in politics, and 
incurred the enmity of President Jackson (see Jackson, 
Andrew). He vetoed the bill to renew its charter, and 
ordered government funds withdrawn, but the bank 
continued under a Pennsylvania state charter until it 
was wrecked in the great financial panic of 1837. 

rniat panic wiped out more than 100 state banks 
which had loaned large sums, including government 
funds, on speculative securities. State banks were the 
only recognized banks until the Ch-il War broke out 
in 1861, and some of them issued as many as six 
diSerent varieties of notes. It was so difficult to know 
what notes might be of actual value that there was a 
general discount on all paper money', running some- 
times as liigh as 15 per cent. Counterfeit money and 
money issued by “wildcat” banks— -banks with no real 
securities behind their notes— made the general 
financial confusion worse. 

National Banks 

The present system of national banks in the United 
States grew out of the government’s need of credit 
m the CivU War. A law passed in 1863 permitted 
banks to organize under a national law and to issue 
notes up to the amount of their capital, secured by 
government bonds deposited with the Treasury In 
1861 the law was replaced by another which estab- 
lished a bureau in the Treasury Department to super- 
vise national banks, with a comptroller of the cur- 
rency in charge. A minimum capital of 850,000 for 


banks in places having less than 6,000 population 
was and still is required. In 1933 the minimum 
requirement for new national banks was set at 
8100,000 for places between 6,000 and 50,000 popu- 
lation, and 8200,000 for banks in larger places. 

State banks were slow to join the national system 
until the law of 1865 lex-ied a tax of ten per cent on 
all state bank notes. This brought many' state banks 
into the new sy'stem. After the panic of 1907, and 
again after the first World War, there was a trend 
toward centralization of banking power. This was 
due first to creation of the Federal Eeseive System 
(see Federal Reserve Sj’stem), and then later to the 
spread of branch banking. A few states do not allow 
banks to operate branches, but most of them permit 
branches in the city in which the main bank operates. 
Branch ha nkin g has reached its greatest development 
in California, which permits state-wide branches. 
Over half of the bank resources of the country' are 
included in branch sj'stems. A federal law permits 
national banks with 81,000,000 or more capital to 
maintain branches in foreign countries. 

Chain hanhing, or group banking, serves practically 
the same purpose as branch banking. A chain con- 
sists of many' banks owned by one large bank or by an 
affiliation of corporations. Canada has a nation-wide 
system of branch banking reaUy dominated by four 
banks. There are only' about a dozen main banks char- 
tered in the Dominion, with some 4,000 branch banks. 

The banking crisis of 1933 (see Roosevelt, Franklin 
D.) forced the temporary' closing of all banks through- 
out the United States. No bank was allowed to 
reopen imtil it had been exa min ed and found in good 
condition. About 4,500 banks failed to reopen, and 
the country' was left with some 15,000 banking in- 
stitutions, having assets estimated at the time as 
worth well over 50 billion dollars. About two-fifths 
of them were national banks. Only a small propor- 
tion of the state banks then belonged to the Federal 
Resen'e Sy’stem; but prox-isions in the Banking Act 
which followed the crisis, such as deposit insiuance, 
put strong pressure on all banks to join the sy’stem. 

Small-Loan Institutions 

Commercial banks as described above seldom pro- 
vide accommodations for the small borrower who has 
no assets except his earning power. To meet his emer- 
gency' needs, many kinds of small-loan institutions 
have arisen, which lend money' on unsecured notes, 
sometimes requiring salary' assignments, indorsement 
by’ friends of the borrower, or a chattel mortgage on his 
fmniture or automobile. 

Most states regulate the small-loan business by laws 
against “usury',” that is, exorbitant interest charges. 
In spite of these laws, “loan sharks” still charge 
usurious rates by’ including “serx’ice charges,” by’ de- 
ducting interest in adx’ance, and by’ charging interest 
on the entire sum loaned for the whole term of the 
loan while the borrower repays in weekly or monthly' 
instalments. To help the smaR borrower, some banks 
have established small-loan departments which lend 
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t« trustworthy persons at commercial rates Such 
loans are often substituted for installment buymg 
Credit Unions 

Loans which depend chiefly on the good character 
of the borrower for security are best made by persona 
who know him Federal or state credit unwm*— coop- 
erative small-loan banks — furnish loans it low rates 
from funds supplieil by neighbors or Jellon workers 
As few as seven members can mcorporate under fed- 
eral laws to form a credit union It can lend members’ 
money to members at reasonable interest rates 

There are more than 10,000 credit unions m the 
United Slates, with more than 4 OOO 000 members 
Ltibor banks organised by labor unions include thou- 
sands of members with liullions of dollars m deposits 
Federal credit unions are owned and controlled by 
their members under government supervisron The 
members must ha\e some bond of assocution or 
occupation A committee of members approves 
all loans Jlcrabers' dividends are tunited to fi per 
cent (See also Banks and Banking m the Fact- 
Index at the end of this volume ) 

Banting, Sm FuEDamcit Grant (1801-1911) and 
Best, Charles Herbert (bom 1809) Once the 
disease called diabetes was a dread killer of children 
and adults Today thanks to tneultn, victims of 
diabetes can en]oy a nearly normal life This hfe- 
savmg drug was discovered by Fredenck Banhng 
a young surgeon of London, Ontano, and his assistant, 
Chirles Best, a medical student 

When Banting began studying diabetes, doctors 
knew that the disease was caused by a disturbance of 
the pancreas which kept the 
body from using carbohy- 
drates, such as sugar and 
starch They knew that this 
use US3 controlled by a hor- 
mone secreted by certain 
cells in the pancreas, called 
the islands of Langerhans 
Apparently, lack of this 
hormone caused diabetes 
Qut attempts to isolate the 
hormone had faded 

Banting reasoned that the 
failures were caused by 
other substances in the pan- 
creas These were the 
enzymes that piomote 
digestion Normally they 
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pancreatic duct had been tied off Without its pan- 
creas, the dog sank mto a dubetic coma Theyground 
up the gland and prepared a solution which they in- 
jected mti> the dog’s veiris In a few hours the dog’s 
diabetic symptoms were greatly reduced 

This was proof that the solution contained the vital 
hormone At first they called the hormone “islctm ” 
comiogitfrom “islet” or htlle island, after the i«bads 
of Inngerhnn* Later they accepted an older terra, 
“insulm," from the Latin word for island Two years 
passed in further experiments and m developmg a 
method for extracting msulm m quantity from the 
pancreatic glands of slaughtered cattle By 1923, the 
drug was available for general use 
Fredenck Banting was bom on an all-but-pioneer 
farm near Alliston, Ontario, Nov 14, 1891 The 
family prospered and Fred’s father was able to send 
him through medical school He received his degree 
in 1916 and served as an army medical officer in the 
first World War 

He began practise as a surgeon in London, Ontario, 
and serv^ as an instructor in physiology in a local 
medical school His mterest m dubetes was awakened 
as be prepared to instruct his class on the panaeas 
After he discovered insulin Banting was showered 
with honors and degrees In 1923he wastheco-wsnner 
of the Nobel pnre m medicrae and divided his share 
of the pnee money with Charles Best In 1930 the 
University of Toronto dedicated the Banting Institute 
to him 'There he contmued his medical researches 
In 1934 he was knighted Banting again served aa a 
medical officer during the second World War He 
was kiJted in an airplane 
mshonFeh 21 1941 
Charles Best was bom 
Feb 27 1899 m^Vest Pem- 
broke, Me After insulin 
was discovered he was busy 
with research on manufac- 
ture and use of the drug He 
took his MD degree in 
1925 from the University 
of Toronto, and like Bant- 


vereity m several capacities 
and was appointed profes- 
sor o/phjs-'ofcigy at 1929 
Ban'van tree This le- 

ri. «, M -mniiv ihpv markable tree of tropical 

m^s'out throuah the Doncreatic duct, while the bor- Africa ami the Indian peninsula sends down great 
Lne 13 absorbed m the Woia! But if a heidthy numbers of ohoots from its branches 'The shoots take 

pancreas IS removed from an ammal the enzymes root and become new tru"V. a .w 

destroy the hormone before it can be ertme^ 

BanLg decided to tie off the pancreatic duct of a wtta boten.ca gardm n 
dog to cau^e atiophy of the glands that h^ “**“ *;'^ feet u 

— rr o^f OnXt 30, ^ l.s« through many ages Its original trunk may 

1921? tLy removed the pancreas /mm a dog whuMi decoy, teavmg the younger ones to support the tree 


root and become new trunks A single tree thus may 
spread over a very large area A specimen m the Cal- 


e than a hundred years old, 
i diameter, 230 trunks a; 
5 than 3 OOO smaller ones 
ince stood beneath it 
5 a height of o\er 70 feet 
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BARCEL ONA’S BAROQUE CHURCH 


It has lai^e heart-shaped leaves and inconspicuous 
blobso^ foUowed bj chem like scarlet fruit which 
ftirmshes food for birds and monke 5 s The banvan 
has been naturalized m many tropical countnes. 
^ong the ^dus the banjan is held sacred and its 
bark IS considered a tonic. The wood is light, porous 

governing British island colony of 
Barbados, the easternmost of* the 
Mest Indies, is no larger than an 
a\ erage Umted States countv. Yet 
It has nearlj 200,000 inliabitants 
and it is one of the most denselv 
populated regions m the world. ■ 
cause of the pressure of population | 
manj of the men emigrate to find 
eork Three fifths of the inhabit- 
ants are females Women and girls 
are seen everjmhere skillfulh car- 
ping on their heads the goods they 
ha^ e for sale 

Negroes outnumber whites about 
fiffeen to one and ha\ e equal rights 
in the schools, in the churches, 
and m politics Negroes hold many 
important posts. 

England obtained the island by 
^tlement about the year 1627. 

The colony is administered by a 
gmernor, an e\ecutue councd, and 
a le^tu e council, all appomted by 
the British home go\ermnent, and 
a hoipe of assembly elected bv the 
people The capital is Bndgetown. 

Eoral reefs fnnge the coasts of 
Barbados. The land surface has a 
few forests and streams and is el- 
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eyated m the interior. The highest point, Blount 
Hillaby, rises to 1,104 feet. :Most of the island 
(area, 166 square miles) is under cultiyation, 
chieflj for sugar cane, but also for cotton, coffee, 
bananas, and tobacco. The chief eyports are 
sugar, fancy molasses, and rum. The clean 
trade-wmd breeze, excellent drainage, and pure 
water make the island a pleasant health resort 
It is patronized alike by northerners in search 
of a mild wmter chmate and by people of the hot, 
malanal, lowland regions of the tropics. Geoige 
IVashmgton’s onlj' journey abroad was to take 
his sick brother there in 1751. Hurricanes some- 
times take fearful toll of liyes and property. 
Barbados (the Portuguese word for "bearded") 
probably takes its name from the bearded fig 
tree which grows there. Population (1946 cen- 
sus), 192,800. 

B-^CELONA, Spain. The business and indus- 
trial center of Spam is Barcelona. It is the second 
largest Spanish citj'. Barcelona faces the iledi- 
terranean near the foot of the P\Tenee 3 in north- 
eastern Spam. It IS the chief Spanish port and 
one of the major maritime cities of the Mediterranean 
basin. As the capital of four provinces in Cataloma, 
it has long been a leader m seeking the right of self- 
go\emment for the Catalans. 

_ Barcelona has been called a “restless and enteipris- 
mg citj .” Its climate is more even and comfortable 
than thatofmost Spanish cities and encourages people 
to work. Barcelona also has the 
advantage of hj droelectric power 
from the Ebro River. This cheap 
supply powers Barcelona’s large 
chemical and textile industries. It 
specializes in cotton manufactures 
but also produces woolens and sdks 
The city imports chiefly raw cotton, 
hemp, coal, grain, and food. Its 
exports include textiles, leather 
goods, machinerj', olive oil, frmts, 
and wine. Despite its relatii e “hus- 
tle," unusual in Spanish cities, 
Barcelona keeps manx' colorful old 
customs and has a rugged charm 
The old part of the citj' was once 
guarded by mediex'al walls In the 
great days of ^Mediterranean trade 
it gained a reputation for robust 
manners like that of Marseilles 
The newer sections of the city hax e 
splendid hotels, parks, theaters, 
and apartments. ITsitors dehght 
in the sea foods of Barcelona and 
the surf bathing under brilliant 
skies. 

Barcelona is thought to have 
l^n founded by Hamilcar Barca in 
the 3d centuiy' n c.; hence its an- 
cient name, Barcino. It became 
a Roman colon 3 ', then fell succes- 





6ive\y iniQ the hands of the Goths Moois and 
Franks Barcelona became a g eat port m the 12lh 
century In the 16th century it lost some of >1# trade 
to Sjiam 8 porta on the AtUnt c It rega nerl impor 
lance m the 19th century 
During the last 3 ear of the Spanish cisri nar I93y 
Barcelona nas the seat of the Republican g sernmenl 
Many of its bu Idmgs nere damaged by air raids 
Population (1950 census) 1 230 1"9 
BtRK The sterna of trees and sh ubs are cosered 
with bark wh ch protects them from injury Uch 
species has a characteristic b irK and it is poss ble to 
ident fy the plant by its bark alone 
The outer bark is a heavy waterproof layer callw 
the tpidemu U « punctured by breatbmg por« 
called lentuels through which aif enters the 
of the plant The middle layer is the «rter The 
third layer is the inner bark called 
6Mts of tiny tubes which carry 
tured by the leaves down through the branches and 
trunk and into the roots Vnder 
the phloem is a single layer of i 
ceils known as the comitum It | 
la in the cambium that gro vth 
in the diameter of the plant 
takes place Cambium builds 
cells on the inside that form new 
wcK^ and on the cmifide it 
builds cells that make the bark 
(see Trees) 

At first these bark cells are 
soft and full of hv ng material 
but later they collapse and the 
cambium builds success ve lay 
ers of cells mside them thus 
pushmg them out unt I they be- 
come dry hard and inelastic 
The pressure causes the bark 
to spit mto ndges scales or 
strips smee it is too dry to 
stretch The bark protects the 
plant m many ways especially — - 


from attacks of fungi and insects It should never 
be hacked off leaving the wood exposed 
The bark of many kinds of trees is of great commer 
cial importance That of oak end hemlock is used for 
tanning leather Very important medicines and dye- 
stuffs are made from bark Quimne for e-cample is 
made from the bark of the cinchona tree and cascara 
nhich IS widely used as a laxative comes from the 
bark of the California buckthorn St ck cmnaraon 
as a sp ce is the rolled inner bark of a small East 
Ind an tree and cork is the rough outer bark of a 
species of oak Almost every boy bis learned how to 
tomove the bark on willow twigs by pound ng to 
make a whistle The Indians made strong light canoea 
of the bark of ccrUm birches Prom the pliable fibers 
of certain other bark savage tribes made coarse cloths 
for rugs and clothing 

The most ancient food of mankintf ac 
cording to the h storum Pbny was barley our fourth 
most important grn n Barlsy was founl m (he exca- 
- -- vated lake dwellings of Swvts- 

erland belonging to the Stone 
Age Chinese sacred books claim 
that it was known m China 30 
centunes before the b rth of 
Christ and the ancient Hebrews 
used the gram while they were 
in Egypt for it 13 referred to 
tn Exodus 

In appearance barley a not 
unlike wheat but it will grow 
in climates too cold for the lat- 
ter gram It is cultivated from 
the arctic region of Alaska to 
tropical India and it grows wild 
m western Asia Barley rip- 
ens in a shorter time than does 

wheat BO it can be sown in the 

irteo^ spring later than wheat and har 
vested before the wheat IS njie 

doteuii «o In the United States barley is 
presraa largely north sad west of 
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the limits of profitable com culture. It needs a well- 
drained soil but does not thrive on sands. 

The well-known varieties of barley belong either 
to the sk-rowed tj-pe (Hordeum vulgare) or the two- 
rowed tj^pe {Hordeiim disticJion). In dense six-rowed 
barle 3 'S, each of the three one-flowered spikelets 
home at each joint of the rachis (axis of the spike 
or head) is fertile. The so-called “four-rowed” 
barlej’S have loose heads with everj^ spikelet fertile, 
but have onl 5 ' two regular rows of kernels; the other 
four so overlap that only four rows appear. In two- 
roved barley only the middle spikelet of the three 
matures its kernel. As the “four-rowed” tj^ie is 
poorer in quality, it is raised only in the northern 
latitudes, to which it is better adapted than the 
others, as it is extremely hardy. 

Barley is not used as a food so much as are other 
grains, for it has little gluten in it. StUl, thousands 
of peasants in Europe eat the black barlej’ bread. 
The round grains, called pearl barlej-, and the patent 
barlej' flour are used for thickening soups, for making 
gruel for invalids, and for modifi-ing cow’s milk for 
babies. The chief uses of barlej-, however, are as stock 
feed and in the preparation of malt (see Malt). 
Barnacle. A single bamacle is the most harmless 
of creatures. But milhons of these shrimphke sea- 
dvelling animals fastened to the bottom of an ocean 
hner may slow down its speed by haK and greatly 
increase its fuel consumption. In one year’s time 
a 10,000-ton ship may acquire 30 tons of barnacles. 
Fresh water kills them, but the only way to remove 
the shells is to put the ship in drj- dock everj' six 
to eighteen months and scrape it clean. Pamts con- 
taining poisonous oxides of copper or mercurj- and 
sj-nthetic resins are only partially effecth-e in dis- 
couraging these expensive free riders. 

THE COMMON ROCK BARNACLE OR 


Barnacles are shellfish related to the lobsters, 
shrimps, and crabs (crustaceans). Alost of them are 
verj' small, only about half an inch long, with thick, 
ridged shells of ox'erlapping plates. The word barnacle 
comes from the Old Irish word, bern, meaning a ridge 
or cleft. 

About 200 species of barnacles are known. Most 
common are the rock, or acorn, barnacles, found at- 
tached to wooden pilings and rocks along the sea- 
coasts; and the stalked, or goose, barnacles, on sliip 
bottoms. The bodj' of the latter is raised on a fleshj-, 
leatherj' stalk. The name goose barnacle comes from 
the belief held in the Aliddle Ages that it was the 
j'oung of a bird, the bamacle goose. One kind of 
bamacle in Chile is prized for soups and chowders. 
Japan has long used barnacles as fertihzer. 

Barnacles have a strange life historj-. With a few 
exceptions, most kinds are both male and female. 
The indix-idual fertilizes its own eggs, which it re- 
tains within the shell until they hatch as lan-ae. 
Each bamacle produces millions of larx-ae. As the 
larvae hatch, they issue from the parent in clouds. 

After freety swimming about for a time, the larx-a 
imdergoes changes, dex-elops a shell, and then seeks 
to fasten itself to a sohd object — the bottom of a 
ship, a rock, wooden pihng, or the body of another 
animal, such as the sea turtle and the whale. During 
this early period of their lives the lanme are without 
defenses of anj' kind and are food for fish and other 
sea creatures. Comparatively few of them surx-ive 
to “settle dow-n.” 

I^Tien it has found the support it needs, the rock 
bamacle attaches itself at the head end bj' means of 
two antennae with suckerlike discs that exude a ce- 
ment. The goose bamacle is attached bj* the stalk. 
The bodj- is raised on the stalk upside down, with the 
head at the stalk end. The 
exposed end of the shell of 
all barnacles opens and 
closes bj' means of a 
jointed lid (operculum). 
It has six pairs of slen- 
der, tendiiUike legs called 
cirri. Thej- are jointed, 
two-branched, and heav- 
ilj- fringed. The bamacle 
lies on its back inside the 
shell, and, thrusting the 
legs outside, sweeps them 
through the water and 
scoops in minute plant 
and animal life. 

Barnacles belong to the 
order Cirripedia (“curty 
footed”) of the class Crus- 
tacea (“crusted”). The 
scientific name of the 
acom, or rock bamacle is 
Balanus balanoides; of the 
goose bamacle, Lepas 
fascicularis. 
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BAROMETER 

B'RNUM PnivEAS T atlor (1810-1801) Inanage foratonroftheUntedStates— thefirsttuneaforeign 

when there were no radios or motion pictures and few ai^er had been brought to American shores Bammn s 
other means of public entertainment P T Bamum circus eater was equally successful He was not the 
gave amusement to millions of people Early m his first circus owner in the United States But he became 
career as a showman this shrew d and jOvial g ant of a the greatest of his time In 1870 he combmed many of 

' travelmg entertainments m 


man decided that the publ o 
loved to be fooled Typical of 
his many hoaxes that thousands 
of people paid to see was the 

Fejee Mermaid Tl is fake 
was contrived by jommg the 
stuffed tail of a fish to the 
mummified head and shoulders 
of a monkey Bamum fooled the 
pul he so often that he became 
known as the Prince of Hum 
bug Later in his career he pr^ 
sented genuine curiosities which 
were received with equal cn 
thusiasm 

Bamum was bom at Bethel 
Conn where his father was tal 
lor storekeeper and farmer He 
received htUe schoobag but his 
trainmg m etnet economy and 
bard bargammg develop^ bis 
naturally sharp wits IV hen be 
was 14 his father died and the 
buy was left to support bimsclf 
He clerked in a store He eon^ 
ducted lotteries He edited his o 
tional newspaper Each type of work taught 
more of human nature 

PubllUty the Datls of Bamum s Success 

Ha career s$ a showman began in 18^6 II s first 
exhibit was Jo ce Heth a Negress who claimed that 



PfuneesT Baraum 
smaU but eensa- 1875 Among the many distinguished men who were 


to one tremendous circus 
Greatest Show on Earth Its 
travel ng expenses were $5 000 a 
day la 1880 be jomed his ch ef 
rival J A Bailey and by 1887 
the two shows were called Bar 
num and Ba ley s Circus (S«e 
Circus ) 

Bamum several times suffered 
severe financ al losses through 
fires and unfortunate bu ness 
connections but he fought h s 
way back to success — oi ce by 
lecturingon Tne Art of Money 
Gett ng He was a great tern 
pcrancc advocate and one sea- 
son be gave free lectures on tem 
perance His book The Life of 
P T Bamum Written by Him 
sell was a candid mixture of 
tricl ery and bluff honesty lie 
built a pretentious oriental 
home at Bridgeport Conn and 
became mayor of that city in 


hia close fnends were Greeley and Mark T aan 
B^utOMETEB Many a vessel at sea has been saved 
because the ship s glass warned the captam lu tune 
that a storm was approaching The ship s glass bc- 

i.-» v« vv - .--o-— - — - ^ the family of instruments called 6 aromefer» 

Sr^d^nGeorgeWashingtonUuise Otherpeopk* naraedfromtleGreekwordsmeamng pressure meas- 


had made a failure of exhibiting Joioe because they urers. Tbqymeasurethepressure of the atmosphere 
lacked Bamum 8 genius for advertising He aroused The weatherman rebeaoa them in hia work Theel- 

• ‘'---1 * bmelcrs that tell aviators and mountain climben the 

be gbl above sea level are members of this family 
TV e know that the w eight of the air above us causes 
sprossurethatatsealev^ averages about 14 7 pounds 
pfrsqusremch (j« Atmosphen*) As we cl mbtoh gh 
er allitudes the pressure decreases W e know also that 
at any given altitude the mov ements of hot and cold 
iJiat taiisp weather disturbances alter the atmos- 


luterest in his exhibits by usins flsmboyant poolers 
exaggerated descriptive not ces brass bands and 
parades Heusedhigh-aoundingandniystertousnorM 

to stir cunos ty and moreover took care to appeal w 
people B sentimentality love of learns g and nat onal 
pride Once he was nsked to give his rule for snccra 
as a showman With good natured cynician be 

™rnSlii'“wbcI rf ol Pbeno press™ (.« BsmfsH Storm, W.nd.) Thu, 


give us information both about alt tudes and weather 
Barometere are like weighing machmes They meas- 
ire the weight or force needed on one side to balance 
the pressure of the atmosphere on the other The 

*S»‘rSrTu.u';b,^l« 


tl 1841 Bamum bought the run-donm Anjfwcan 
Museum and by crafty publicity built it into a New 
York pleasure center IIis most famous attrscUon 




The Mercury B 
TT e d a'wam at the lo v er r ght of the follow mg page 
ifde way to make a mercury barometer 


named Gen. Tom Thumb Barcuni toured Europe 
with the General and presented him to Queen Victoria. 

^nt*^hiph*he'adTOt*Md'M the* J^aboutanuic!iofinereurymtoaElassdish.Thea 

Mas^o^o^isith Heichievedasensationm I8o0 fiU with mercury a 3-toot glass tube wbch has been 




HOW BAROMETERS MEASURE MOUNTAIN H^^HTS 

Airmuch lighter 
at 3 m i. Bare meter 
stands at 
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.'. V ■ / .• ■ ■ ■ ■,'' ' K'l : ': ! measures the weight 
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I heaviest at sea 'level. ' 
Jometerstands at 295 


No air pressure. 
Column of mercury 
v/ill rise in the tube 
until it balances. 

I pressure ofair on 
I mercury in bowl. 


Air pressing down on 
mercury with weight 
of 14.7 lbs. per sq.m. 



The height of a mountain means its height aWe sea level'^ A^sealevri’th ‘ Pi'tvre shows one way in which it is done, 

instrument is carried up higher and higher, tte Sr nreSSe blrimlVt.Vi’f stands normally at 29.9 inches. As the 

aple of the barometer. The pressure of the air forces the mcrcmw^n*»b« diagram Oower right) shows the prin- 

Ihe column of mercury eiacOy balances the rir pressure i^st^a^o^nd’’^?’* '’aravni tube, untU the weight of 

■ur pres.ure, just as a pound of sugar on the scales balances a pound weight. 


t(um(j Huert it plunge it into tl*- meniii> m tlie 
(]sh and remove your thumb Merourv nilUhefirun 
out of the tube into the iii»h until tl e weight < f the col 
umn of mercurj m the tube e-uctlj baUnccs ttie out 
side air pree«ure If the outside air piwnire iDcreases 
mercury from (fie dish wiff be forced up m the tube 
If It decreases mercury in the tube will fall 

The exact measure of the air 
pressure at any moment is the 
height of the mercur> m the tube 
abov'e the level of the mercury in 
the dish Under standard condi 
t ona at sea level the height will 
be 29 92 inches or “6 centimeters 
At an altitude tjf 10 000 feet the 
mercury column will be only 20 5 j 
inches high at 20 000 feet I i 75 
ini.hpH and at 30 000 feel 8 9 

incbejj 

'anations at sea level cau«ed 
by the weather mav range be* 
tween 27 and 'll inches A rising 
glass duetohi^ ptes ure ladi 
catee fair weather a faibng 
gU« due to low pres ure m 
diiQtes the approach ol a storm 
(«« ^\ eather) 

The principles of (he baiometer 
were discoversd by the Italian 
phjMcut Fvangeliattt Torrcelli 
tl rough experiments that he per 
formed in 1043 In modern barom 
atcra the open di«h ol mereurv is 
replaced by an enclo**! reservoir 
ivilh only a tiny opening to the 
outside air The shape of the 
reservoir has no effect on the | 
presiure registered In its sim 
ple't form the reservoir may h« 
merely an upbend of the barom 
eter tube f'uch a iiphon barom 
tier ix pictured m the lower left 


-BARRACUDA 


does not reta n its accuracy ss well as the mercury 
barometer Light and sturdy i( rj by far the common- 
est type of bsrovetet for household use and for many 
Scientific purposes Airplane altimeters are of the 
aneroid tvpe 

The aneroid barometer consists of a box of thio, 
Bauble metal with the air mside partially exhausted 
One a de of the \ acuum box la al- 
ancroidbaromctEr tached to a spring (Vhenatmoa- 



n phene pressure increases the box 
tends to collapse when pres- 


sure decreases the sides of the 
j box spring outward This sliglt 
movement lU magnified by a so- 
T es of levers as shown in the 
accompanying d agrsm A baro- 
ffreph IS an aneroid barometer 
linked to a pen that traces changi-s 
m pressure on a moving record 
sheet 

A variation of the aneroid ba- 
rometer was invented by Eugene 
Bourdon Preoeb engineer an] 
ongnator of the Bourdon pres 
sure gauge used witli steam boil 
era A flattened tube of metal is 
i evacuated and bent into a circle 
The circle tends to clove up with 
greater pressuie and open ou t w i th 
lesser pressure 'ITiiamovementis 
transmitted to a d al as iii the 
aneioiJ instrument 
Tor use as a weather jnstru 
mei t a barometei must he set to 
give corrected readings tariations 
due to altitude must be d sre- 
garded soanoleermatamaun 
tarn Btatiou sets his mstrument 
— to give readings correUeti for 
ihen altitude This means that the 


— »„-id «c»ki when 

-.v..-.. — ...me The top «f nctiuta barometer repsteis pressures 

sKb? ftsi™ bS »»■;' s*» 


rnrno- , f 4 V.p „r.nn.itp r«^ep In snC ^ 1?^ Be olso takes account of the force 

SlJ zrConiw •! .t h.. m, 


leAcu on urine type 

went the scale markings take into 


tude and may correct for the e 


account the differences between re-ervo.t and tabe pansion and contraction of the barometer due to 


levelx The Fortin type has a device for adju^ng 
the reservmir to a fixed level so \ 
may be taken from a uniform stale 
Mercury is used because it is the heaviest w 1 qtt»a 
A Water barometer v,ould require a tube more Uiao 
30 feet long and the water of course 


temperature clumges Anyone with a new barometer 
that tie veadm^ ahoukt caff the local weather bureau for a corrected 
reading m onler to set the uistjument properly 
Barometer readings are usually reportwi in me! es 
os miUimOters of mercury ililhbaTt are also used 
A millibar is l/I 000 of a bar which is norma! si 


at Winter temperatures FUrthemicm water andmost fevel pre^ure at 32 F 

other common liquids release vapor that would ^ual to 29 5306 mches of mercury 

crease the vacuum at the top of tie tube whereaacoJd BARRACUDA One of the fiercest of fishes is the 


n Int tude 45“ One bar is 


mercury releases very 1 ttle vapor 

The Android Barometer 

The cumbersome and fragile mercury tarerm^ b 
replaced for many purposes by the aneroid (f lom Ow** 

words meaning not liqu d ) tj-pe of inslrun^t jn>e 
aneroid harometer is extremely sensitive tbougb » 


buraeuda found in the w anner parts of the Atlantic 
and the Pacific It has the savage appearance of the 
fxeshwAtist pike— ft narow muscular body a long 
cruel mouth with undershot jaw and yellow i«h green 
eyex Itw however no relative of the pike and differs 
from it m havmg two fins on the back bpecimens 
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BARRACUDA — 

more than six feet long have been caught, but the 
average is from three to four feet. 

The barracuda ranges far in search of food. When 
it finds a school of fish, it circles about them until 


tells us, that aU his heroines were drawn from his 
mother. 

Best knovTi of all Barrie’s creations is Peter Pan, 

IV cv V. ..o.., the little boj' who wouldn’t grow up, who lived in a 

they huddle together in fear, then dives into their fascinating world full of Indians, pirates, and fairies, 
midst, biting and slashing with its sawlike teeth. The pla3', ‘Peter Pan’, grew out of stories (based on 
-1 i — pjj^ pf Barrie’s novel ‘The Little 







Barracudas will strike almost any 
moving object and are easilj' caught 
bj' troUing. Swimmers have been 
severelj", even fatallj', bitten bj' large 
barracudas. 

Barracudas belong to the family Sphy- 
remdae. About 20 species are kno'^^’n. 

Scientific name of the great barracuda 
of the West Indies and Florida, Sphy~ 
rena barracuda; of the most important 
Califorma species, Sphyrena argentea; 
of the European barracuda, Sphyrena 
sphyrena. The California species are 
widely used as food. The so-called 
Australian barracuda, or barracouta, 
another valuable food fish, belongs to 
a different family. 

Barrie, Sir James Matthew 
(1860-1937). From the bleak Antarc- 
tic a d3'ing explorer, Robert Falcon 
Scott, penned his last letter, bid- 
ding farewell to his friend Barrie, 
the famous author. Ten years later, 

Barrie, in an address at St. Andrews 
University, quoted part of this letr 
ter, to illustrate his theme of “Cour- 
age.” But vith characteristic diffi- 
dence Barrie did not reveal that he 
had financed the expedition and, at 
its tragic end, had assumed the care 
of Scott’s widow and son. Only 
a few intimate friends knew the great- 
hearted generosity of this shy, re- 
served Scotsman; but countless read- 
ers have been delighted by the charm, 
tenderness, and quiet humor that he 
gave to the whole world in his stories and pla3's. 

Barrie was bom Ma3' 9, 1860, at Kirriemuir, Scot- 
land. father, Daidd Barrie, v as a weaver. Though 
the family was poor, Barrie was educated at Dumfries 
Academy and Edinburgh University. After college 
he VTote for several English newspapers, and in 1885 
went to London. There he first won recognition 
by sketches of his native village, w'hich he called 
“Thrums.” ffis success with these stories in Scottish 
dialect inspired other writers in the same field 
often called the “Kailyard School” of literature. 

At this time Bame wrote his greatest w'ork, ‘Mar- 
garet Ogih'3’’, a tribute to his mother. In this stoiw' 
of his early life with her, Barrie reveals himself 
clearly and wuthout reticence. After 1900, most of 
his works were pla3T, which were acted bv some of the 
grwtest actresses of England and the United States. 

Barrie had an amazing understanding of the femi- 
nine mmd, whether of high-bom ladies or kitchen 
dmdges; but most amazing is the fact, as he himself 


PETER PAN 
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This bronze statue of Peter Pan, by 
Sir George Frampton, stands in Ken- 
sington Gardens, London. 


White Bird’) w'hich he told for some 
3mung friends. It was an immediate 
and lasting success. First presented 
in 1904, it has been pla3'ed in London 
ever3’- 3-ear since. Its mixture of fan- 
tas3', humor, and exciting adventure 
appeals both to children and to 
adults. And in book form ‘Peter Pan’ 
reaches an even greater audience. 
Barrie retold the pla3'^ in narrative 
form as ‘Peter and Wend3-’; and parts 
of ‘The Little White Bird’ he made 
into a separate work called ‘Peter 
Pan in Kensington Gardens’. Barrie 
wanted his creation to delight and 
benefit children as much as possible, 
and so he gave a statue of Peter to 
be placed in Kensington Gardens, 
and donated aU rights in the play to 
a hospital for sick children in London. 

Barrie and his wife (Mar3' Ansell, 
whom he married in 1894) had no 
children, but he adopted the Davies 
bo3-s, who had been Ms first audience 
for the stor3’- of ‘Peter Pan’. 

In later life Barrie WTote little, 
but man3’^ honors came to him. He 
was made a baronet in 1913, and in 
1922 he received the Order of Merit. 
Representative Works 
A^orels and stories — ‘Auld Licht Idylls’ 
(1888); ‘A tVindow in Thrums’ (1889); 
’The, Little Minister’ (1891) ; ‘Margaret 
, Ogii^-y’, ‘Sentimental Tommy’ (189G); 

Tommy and Grizel’ (1900) ; ’The Little White Bird’ (1902); 
Peter Pan m Kensington Gardens’ (1906); ‘Peter and 
3\^dy’ (1911); ‘Farewell, Miss Julie Logan’ (1932). 

Plays— ‘The Professor’s Love Story’ (1895); ’Quality 
^reet , ’The Admirable Crichton’ (1902); ’Peter Pan’ (1904); 

'"'Oman Knows’ (1908) ; ’A Kiss for Cinderella’ 
(1910); Dear Brutus’ (191D; ’Marj- Rose’ (1920); ‘ShaU 
« e Join the Ladies?’ (1922) ; ’The Boy David’ (1936). 

Barry, John (17457-1803). This naval officer, some- 
times called “the father of the American nav'jq” was 
one of the men to w-hom the United States owes its 
beginnings as a world pow-er on the sea. He was 
born in W exford Count3-, Ireland. So little is known 
o his childhood that historians disagree about the 
3 ear of liis birth. He went to sea as a boy and, 
about 1760, made his home in Philadelphia. There 
as master and owner of a ship. 

Earty in the Revolutionary' War (December 1775) 
received the first captain’s commission issued 
un er authorit3' of the Continental Congress, and 
was made commander of the brig Lexington. He 





was the first naval 
officer to capture a 
British warship m 
actual battle nhen 
the British tender 
iTthrard yielded to the 
Lexington (April 
1776) In the winter 
of 1776-77 he led a 
troop of \ oiunteers on 
land in the Trenton 
and Pnncetoa cam 
piigns In the spring 
ol 1777 his erplo t on 
the loner Delanare 
River thrilled the «« o* the a.,» «t<>» 

Amencaaa and gave them new heart \\ ith a small 
force of ronboats he outmaneuvered the British 
and captured some of their transport cutlng off 
from their army large quantities of Mippl es This 
hro ight him warm praise from General \\ ashington 
During the closing yean of the nai Barry won tame 
as commander of the Allwmer a ship of J"* guns With 
the Allwnes in 1781 he captured fhe Bnli«h vessels 
Trepauj and Atalanta lie was severely wounded m 
the battle 

Barry 8 record brought great prestige snd he was 
named senior captain when the navy was reorganized 
la 1794 This was then the highest post m the navy 
Hewaspopularlycalled Commodore Ifewasraade 
commander of the flagship l/nwed ifofe* and placed m 
charge of the naval forces lO the t\est Indes He 
d ed in Philadelphw Sept 13 1S03 
Bartholdi Ffitnlwc Aoouste (18J4-i904) 
From the decks of ships entermg Nev York harbor 
home-coming Americans and foreigners eagerly watch 


1 BARTON 

n^t hand holds a great torch high oi er Bedloe s 
Island was the work of the French sculptor Fr^dfric 
Auguste Bartholdi a native of Colmar Alaace 
As a young man Bartholdi began the study of 
pa nt ng but soon turned to sculpture Much of his 
earl er work consisted of portra t busts After serv 
ing as a sddier under Ganbaldi in the Franco-Prus- 
sian \\ ar he worked on patriot c and symbolic statues 
Some of them were of gigant e sire His h ntzerhnd 
As!>uJt,ng the Sorro s of Stras burg was pre- 
sented by France to Svitzcrland in gratitude for 
its sympathy during the war The Lion of Belfort 
coD«ideied Bartholdi s 

masterpiece com FREDERIC BARTHOLdi 
roemorates the Bel 
fort «iege m IS71 It 
IS carved from the red 
ruck of a h 11 that 
overl ka the city 
To Bartholdi Amei^ 
ica was the great p o- 
necr wlo had shovm 
the whole world the 
pathway to liberty 
The story of how 
France largely 
through the influeoce 

of Lafayette helfeJ . 

the American colonies 
to gam theu- freedom 
inspired some of bis best sculptures One of them, 
Lafayette Arriving m America was presented to 
hew York City by French res dents and eet up in 
Union Square in 1876 Another Washington and 
Lafayette stands in Paru 
Ills Lberty Enlghtenmg the Worll symbolizes 



for the Statue of L betty Th s colossal figure whose the ideals of both nat one The statue was a gift from 

the people of France to the peo* 


BARTHOLDI S 


LION OF BELFORT* 



pie of the Unite 1 States The 
original plan was to present it 
on the 100th anniversary of the 
signmg of the Declaration of 
Independenfe but the dedica- 
ton Was delayed until 18S6 
(See L berty Statue of ) 
BARTON Cuis-v (18'>1 1912) 
ipirtSeif Mipetcawj CUra 
ton w as the founder of the Amer- 
ican branch of tl e Red Cross 
Her whole life was a crusade to 
reUeve human suffering Dorn 
on a farm near Oxford Mass 
she was christened Clanssa Har- 
low e Barton Though always 
frail and «mall she had amajmg 
courage and perseverance When 
she was only five a brother 
taught her to ride half broken 
colts Atllshenur^edaninvald 
brother atten ling him until his 
recovery two years later 



BARTON 
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As a child she had 
uo close plajTnates. 
Her solitary life 
helped to make her 
shy. To correct her 
timidity, her mother 
gave her much re- 
sponsibility. At 15, 
with her mother’s 
helpjClaraBarton be- 
came a teacher. She 
conquered her shy- 
ness and taught for 
18 years. In Borden- 
town, N. J.jShe pro- 
moted a free school 
for the poor. 


RED CROSS FOUNDER 



Barton’s \?hole Ufe was 
devoted to helping others. 


In 1854 she suffered the first of many periods of 
nervous exhaustion brought on by her strenuous work. 
Later that year she was appointed a clerk in the 
Patent Office at Washington, D. C. At the outbreak 
of the Civil War, she learned that much suffering at 
the front was caused by the searcitj’ of supplies. 
Singlehanded, she organized supply depots for the sol- 
diers. Later in the war she served as a nurse and, in 
1S&4, was appointed a superintendent of nurses. She 
often serx’ed near the line of fire and many called 
her “the Angel of the Battlefield.’’ After the 
war, for four years, she headed the govern- 
ment search for missing soldiers. 

While in Europe for her health, she did re- 
lief work in the Franco-Prussian Wat and 
studied the action of the Red Cross. On her 
return home in 1872 she campaigned to organ- 
ize a branch in the United States. Other peo- 
ple had failed in a simUar effort, but Clara 
Barton succeeded in ISSl (see Red Cross So- 
cieties). For 23 years she directed Red Cross 
work in everx- great cfisaster. But her quick, 
commanding temperament prevented her from 
working well with associates and she resigned 
in 1904. In addition to her humanitarian 
work, she wrote and lectured extensively. 

Baruch, Bernard ALanxes (bom 1870), 
Although he never ran for political office, 
Bernard hi. Baruch held important posts in 
the United States government. As a young 
man he made a fortune buying and selling 
stocks. Later he developed industries. He 
became noted for lus financial skill, and sis 
different presidents of the United States called upon 
him to solve difficult economic problems. 

Baruch was bom on Aug. 19, 1870, in Camden, S. C. 
He was of Jewish descent. His father, Simon Baruch 
came from East Prussia and had seiv’ed as surgeon in 
the Confederate army. His mother’s fandly had come 
wm Portugal before the American Revolution. The 


Wliile at college he received an appointment to West 
Point. He was rejeeted because of defective hearing, 
the result of an injurj' which he received during a 
college baseball game. He was graduated from City 
College at 19. 

In 1890 Baruch took a job as an office boy in a 
small New York brokerage house. By 1897 he owned 
a one-eighth interest in the firm. This same year Ba- 
ruch speculated in stock and made his first large per- 
sonal profit. He then had enough monex^ to buy a seat 
on the New York Stock Exchange. Six j-ears later 
he was a multi-millionaire In 1903 Baruch opened 
lus own office. He refused to joiu anj' of the large 
New York financial houses and was often called the 
“lone wolf of Wall Street.” 

Politically Baruch was an ardent Democrat. During 
the 1912 presidential campaign he met Woodrow 
Wilson, who became Baruch’s idol. In 1916 Wilson 
appointed Baruch a member of the adrusory commL-=- 
sion of the Council of National Defense and Baruch 
resigned from the Stock Exchange. Two years later 
Wilson made him chairman of the War Industries 
Board. While this organization lasted, Baruch was 
■vurtually economic dictator of the United States. 
After the war, Wilson offered him the post of secretary 
of the treasury. Baruch refused. Wilson then sent 
him to the Paris Peace Conference as a delegate. 


PARK BENCH 


STATESMAN 



S?ette favorite conference spots was a bench in La- 

layette^PMk^ m ^Was^Eton, D. C., within aight of the White Hoose. 


1. . —TAV- » t "limn aigni 01 me wniie n 

Here he chats with his son. Comdr. Bernard JI. Baroch, Jr. 

After Wilson’s death, Baruch continued to act as 
unofficial presidential advisor, regardless of the party 
in power. He wanted the United States to staj" pre- 
p^d agamst future aggression. During the 1920’s 
his advice often went unheeded. With the rise of 
Hitler, government officials began to respect Baruch’s 
Baruchs moved to New i^k Citv in Among the wartime measures he ad- 

Barueh went to City SSr wS ^nJ oTef “‘^'^^rial priori- 

£lx feet three inches tail Baruch became a skilled ^ rubber program, 

boxer and dex-eloped a life-long interest in ^rui^an appomted Baruch to the 

u s mreresi m sports. Atoimc Energy Ckanmission -(see United Nations). 
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The NATIONAL GAME of the UNITED STATES 


'pASEBALL Play ball For more than one hun 
^ dred yeArs th s erj has * * 

baaebsH fiame the national sport of the I’nit^ Statee 
From tpnng until earl} fall baseball is plaj ^ in 
state in the Union Playing fields Narj from small 
neighborhood sandlots to neii maintained epsmus 
stadiums specially built for professional teams 

Baseball is » sport of tremendous popularity E\ e^ 
}ear 35 to 40 million spectators attend gam« pUyerf 
1 y professional teams An addit onal 15 to 20 m llion 
Match games played by orgamwd trams of semipro- 
fesDonals and amateurs Rad o and telew on slatiom 
larry play by play account* of games jiensiwpers re 
port results and records in great detail and in an 
out of season baseball fans eierywhere dscuss me 

relative menta of teams and plajera 

This great populant} makes baseball a b g 
as well as a sport The t«o major leagues alone re- 
ceive about 35 milhon dollars a year from addons 
hot dog sales and other concessions and 
nghfs ETpenses honever are also high *•***'” 
age player payroll of a major league team i» 
than $400 000 a year Outstanding pronierte 
received $100 000 or more to jom ® 
of the greatest stars of the game are jwid al^l » 
much in eakr} as the president of the Um^ SUt« 

The enthusiasm for baseball in the United 
has gradually spread to other countries 
m nor leapic* have team* repre^nt ttg «ti« »" *- 

ad* Cih* andMevco After the close of tie 

in tl e UnifrtJ State* n mj winter leagues flounsh m 


Lat n American coustriea Bsseball has also become 
popubr ID Japan the Ph Iipp ne< and elsewhere 
Major and Minor Leagues 
The goal of every player and the center of baseball 
interest are the two major or big leagues— the Na 
tonal and the American Each major league team 
plays a ISL-game schedule to determine the league 
champion A team s standing depends on its per 
cenUge ahi^isdetermineiibythanMiabero/gsiiJes 
the team has won divided by the number it has 
played Forerample if a team has won 12 games out 
of 18 its pereentage i* 666 The team with the h gh 
est percentage in each league at the end of the season is 
the pennant « nner Each year the two league cham 
p ona meet in a worl I sene* held early in October 
The team that vnns four games is the world champion 
Smee 1933 the two major leagues have played an 
ftU-atar game in July Tl s contest is not counted 
as part of the regular league competition It is a 
game between the best American League and Na- 
tional League players The starting line-up except 


THE MAJOR LEAGUE TEAMS 
IVATIONAt LBVGire Ameskan Leaoo* 


B ooUjw 
Chcano 

C Dt nllAl 
M l«»uk«e 
New York 
Ph tad'lph < 
r tisb ircl 


Dod^ere 

Cvbt 

Rtdlec* 

Cwole 
Ph lltee 
Pnoe 
Caedwile 


Balt more 
Bo ton 
Ch ego 
Cleveland 

kaneaa C t> 
New Tork 


Onolee 
Red Sox 
Whtie Sox 
IndMn* 
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This IS an official plajing field One defensive player guards 
each base and each outfield area The shortstop takes the posi- 
tion shown White surfaces within the field are “skinned” 
(bare ground) The remaining surface is grass Home base is 
a five-sided figure, the catcher’s box is triangular. 


for pitchers is selected a % ote of the fans Profits 
from the game go into a plaj er pension fund 
In addition to the major leagues, there are minor 
leagues ^hich ha^e teams m hundreds of Amencan 
cities The highest classification m the minors is 
Open, nhich the Pacific Coast League assumed in 
1952 In quahtj' of play the mmor leagues below 
Open are classed as AAA, AA, A, B, C, and D. 
Each league receiies its classification according to 
the total population of its represented cities 
The major leagues are goiemed by an executiie 
council— the high commissioner, the two league presi- 


dents, and one club president and one plajer from 
each league. The minor leagues are ruled by the Na- 
tional Association of Professional Baseball Leagues. 
These two groups make up “orgamzed baseball.” 

Major League Managers and Players 
In charge of each team, and responsible for play- 
ing strategy, is the manager. Two of the greatest 
managers, John J. (^Muggsie) AIcGraw of the New 
York Giants and Comehus AIcGilhcuddy (Connie 
Mack) of the Philadelphia Athletics, managed from 
the players’ bench, or dugoiit. McGraw ’s successor. Bill 
Terry, and Detroit’s Mickey^ Cochrane were among 
sei eral successful player-managers 

Each major league team is bmited to 25 players 
A play er is bound to his team by' a contract, usually 
lenewed annually'. The reserve danse m this con- 
tiact forbids a player to play with any' other club 
unless he has been released Play ers who break this 
contract may' be suspended from the game. A star 
phy er may be sold for as much as 5250,000, but such 
a high-priced sale is rare. More common is the trad- 
ing of players among clubs to bolster team weakness 
Major league players receive a minimum annual 
salary' of 86,000 Star play'ers may receiae 550,000 
or more m base salary. They' may' also be paid bonuses 
based on attendance. Members of the top four teams 
in each league share m the gate receipts from the first 
four w'orld senes games The players’ pool for the 
winning team is a mmimum of 5150,000, the losmg 
team shares at least 8100,000 SL\ weeks are spent 
m spring training camps in the South, m Arizona, 
in California, or in Cuba 

Both major leagues have a pension plan lor retired 
players A player may' receive up to 8100 a month, 
depending upon the tune he spent m the major leagues 
A play er becomes eligible for a pension at the age of 50. 

Opportunities in Professional Baseball 
Each team has several scouts who watch games in 
mmor leagues, college campuses, and amateur play'- 


THE FIRST FIVE PLAYERS SELECTED FOR 
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grounds search iig for basebill talent Bob TeUer The ball must be between 9 aai Oi irrle^ araiujd. 


of biscbills greatest pitchers was il scoscred and must we gh 5 to 6l ounces It is made of a cork 


playing on a li gh school team At the age of 17 he re center ms de by ers of rubber and woolen yam and is 


ceived on opportunity to play with the Geteland coseied with hand stitched horsehide Bats aie Jim 


Indians and he made good 
Most players ho 
of the m nor Jeigues They may he pu ehi^l fr 


ited to 2| inches in diameter and 42 mchea in length 
to mayors I j way The catcher may wear a mitt of any s ze or weight 
The fir>t baeeman wears a mitt not moie than 12 


minor league teams or obtained m the niinual player inches bug oi more than 8 inches wide All the other 
draft Under tl s draft system each major league pbyers wear gloves of not more than 10 ounces o 


team is perraittc 1 fo select for a wt p c» one pbyer 
from each of the top I ague clubs through Class A an 1 
an unlimited number of players from ti e B C and 
D league clubs 


than 14 inches aro nd the palm. 

Playing the Game 

The VIS ting team goes up to bat first Tlemanater 
dec <1 m tn advance the o der ri which the players U 


Some major league clubs hav e their own u nor bat and they (or their gub«t tutes) must folio v tl at 


order throughout the garne Usually the hcav v hitters 
bat at the head and middle of the line up 
A mil a ticoredevcry tune apUyer has made a c< 


league teams These minor clubs are called farms 
II hen a player on a farm team has developed suffi 
c Pntly he is brought up to play for the parent club 
Major league players who slump because of poor plete c rcuit ot the three bases and 1 as returned 
performance or sge are sent back t( the minors Be- bon opiate To get on 1 ase in position to make a i 
fore a player can leave the majors hovever he must the batter tries to h t the pitched bail anywhere 
he refused (waived) by every major league club 
Sometimes a \ eteran play er who is not doing ell may 
improve when traded to an ther chib For eximple 


the foul hnes m such a way that no opposing phjei 
can catth the ball before it touches the ground The 
botUr (non called the runner ) must then rca h 


in 1014 the Boston Braves acqmiei several veterans first base at lea t before the ball is re overed and 


wl 0 were considered through W ith these vsterais thrown or earned to that bass ahead of him A ball 


the team swept from last to first place and beat the balled safely m th s way is counted bs a hu 


Ph ijJelphia tthlctics in the world senes w th four A ball hit far enough to perimt the batter to reach 


Btra kht victor cs Generally however playem sold first bare safely is called a trngle a 1 t good for two 


for the waiver price ($10 OdO) do not become »lars 
The Field a"'! Enulcment 
A baseball field is la d out m Uie form of a square 
called a diamond The rune pfayer* are pit *'or 
catcher (the IntUry) first baseman second baseman 
th rd 1 aseman shortstop (the tn/ tlJ) left 


bases is called a double or a luo-bajj^r one goo 1 for 
three bases is called a (nple or a Ihrcf bnffger Mlien a 
fair ball is hit out of the pliy mg field the hit is good 
for four bases or a hone run 
If the first batter angles and the second batter 
docs likcwi«e the fir't batter is advanced to a 


cenUr fielder and right fie! fer fibe ouf/WJ) The base Then if the th rd batter should h t a home run 
c&teher stands belt nd home plate and the sevond h s teammates on bases w 11 score ahead ot him for a 


baseman occupies tl e area to the r gl t of second I s 
The other players cover the po»toas mtlcsMd m 
the diagram on the preceding page 
BASEBALL S HALL OF FAME 





total of three runs 
‘niesimottheteaminthefieliis of course to keep 
the baiters from scoring The pitcher can strike out 
the batter by throwing three sfnies A 
str ke is counted when the batter sw ngs at 
the bad and mi" or when the batter 
fails to swing at a ball that pasres over 
the plate above his knees and no h gher 
than h a armpits A ball knocked into foul 
teiT lory counts as a str ke eveept when a 
batter already has two stiikes aga nst I m 
m wluch case tl e foul Ml does not count 
tor anything A foul lip IbaTl gianc ng 
atglUy off bat) when caugl t by the 
catc! vr always counts as a strike 
If the pit her fails to thro \ the ball 
fj rlv aero s the plate and the b tter lets 
it gp by It counts ogaiuat the pitcl er as 
aiwff If the p tcher tl ro'S /our balls to 
any one batter the batter is g ven a ua!i 
tu f rst base tl at is he goes to first wnlh 
out ha mg to 1 it and run The hatter 
also gi-ts a free pass to first if a p tched 


•v.d itwv, E.»t>6 Rw* ball h ta any part of his body provided 

Yora S he made an effort to dodge the p tch 

lano* li*se ninaer gre»t«»‘ •“ 
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The real work of the players b the field begins when 
the batter b'ts a fab ball. If it is a jfi/ or a liner, the 
fielders try to catch it before it falls to the ground. 
A batted ball, fably caught in the ab (either fab or 
foul), puts the batter out. If the batted ball is a 
grounder to the infield the defensive players try to 
field it (that is scoop it up) and tlirow it to first base 
ahead of the runner for an out. 

A base runner may be put out hy bemg tagged with 
the ball while off base, as in attempting to steal the 
base ahead. He may also be forced out by throwing 
the ball to the base ahead. For example, a base run- 
ner on first base is forced to second when the next 
batter becomes a base runner by hitting the ball. 
U<-ually the defensive team tnes to put out the man 
nearest home and therefore most hkely to score a run. 

When three men ha\e been declared out, the bat- 
ting team is retired. It then takes the field and the 
other team takes its turn at bat. t\’hen both teams 
have had three men put out, the inning is o\er. 

Nine innings make a normal game unless the home 
team is ahead at the end of S 5 inni ngs In that case 
the game is complete. If the score is tied at the end 
of the ninth inning, the teams play additional innings 
mitil one side wms or until the game is called be- 
cause of darkness or for some other reason. Brookljm 
and Boston in the National League played 26 innin gs 

NIGHT BASEBALL IN 




to a 1 to 1 tie, May 1, 1920, for the longest major 
league game on record. Sometimes play is halted bj' 
rain, darkness, or some other cause before nine innings 
are completed. If five (four and one half, if the home 
team is ahead) or more innings have been plaj'ed, the 
game is counted as official. If less than this amount 
has been played the game is canceled. 

The Art of Pitching 

The most important man on the defense is the pitch- 
er. He has the job of making the opposing batter miss 
the ball or else hit it where it can be fielded by one 
of the members of the defensive team. A good 
pitcher has a fast ball, a curve ball, and a change of 
pace. He puzzles the batter by mixing up tliese 
pitches with baffling irregularity. Abox e all, he has 
control— the ability to throw the ball where he aims it. 

The trick of throwing cuiwes lies in the spiiming 
motion given the ball as it leaves the pitcher’s hand. 
The diagram on the opposite page shows why a ball 
curves. If a right-handed pitcher throws a ball that 
breaks toward a right-handed batter it is an incune; 
if it breaks away from a right-handed batter it is 
an oulcurve. Each of these basic tx^ies has several 
different forms — a sharply breaking incurve ma.v be 
a screuball, an outcurve that breaks horizontally maj' 
be a slider. The break of a curve may vary" from an 
inch to a foot or more. 

THE MAJOR LEAGUES 
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FAMOUS INDIVIDUAL RECORDS FOR ONE SEASON* 


Type or PEroBo 

Highest hsU ng sverago 
home runs 
Most hits 

Most runs batted m 
Most consecutive games h t 


Most stolen bases 

Jfost games non by p tcher 

Most stnko-outs by pitcher 


Togers norosby 
Babe Ruth 
George RLler 
Hack VVilson 
Joe Dj Maggr o 
r nk> IIigR us 
Vt alter Dropo 
Ty foth 
Ja k Cheebro 
Bol Feller 

AUie Reynolds 
irg 1 Tnu-ka 


Tsaw 
^t Lo us Cardmsh 
New York Yankees 
Kt Louis Browns 
Ch capo Cubs 
fJeir York Yanketi 
Boston Ted Son 
Detro * T eers 
Detroit Tigers 


Perhaps the greateel pitcher in hauehall nas Wal 
ter Johnson Uis hghtninglike fiat ball and siiperti 
control enabled him to strike nut mote men tn 1 prtrh 
more sfiutoula (no runs allowed) than an> other pitcher 
in the history of the game 
Other great pitchers were Christy Malhenson 
Grover Alexander Cy Young Leftv Gr<\e Carl 
Hubbcll Digzy Dean and Bob Feller A speaally 
constructed apparatus once timed Feller a fast ball 
at 145 feet per second 

The Catcher and the Inflelders 
Next to the pib-her the most important mao on the 
defensive team is the cati her The catcher stands or 
crouches behind home plate garbed in a 
mask chest protector shin giairds and 
a heavily padded glove He cliches all 
pitches that go by the batter held 
many pop fouls and hcnil) up plajs at 
lirst and third bases 
A good catcher knows the opposing bat- 
ter s weaknesses ond eignaU the pitcher 
as to what kind of a pitch to throw Be 
cause he is in a pus tion to see the en 
tire playing field he often directs de- 
fensise strategy Some great catchers 
include ^y Schalk AI ckey Coch 
line Roger Bresnaban Gabby Hartnett 
and B 11 Dickey 

It IS the duty of the infiel Isrs-hase- 
men and shortstop— to preient batted 
balls from going into the outfiell f>r 
base hits They are also responsible for 
tagging out or forcing out runners The 
shortstop often covers second base cs 
pecially when the batter is lettrhanded 
Among the great inflelders in basel all 
history are George Sisler Lou Gehrig 


BUI Terry and Frank Chani-e at first bs«e fve 
Oehrui) John Evers Nap Lajoic Eddie Coll ns 
Rogers Homsbv and Frank Frisch at second James 
C Uma and Pie Traynor at third and llonus l\agner 
Ilughie Jennings Joe Tinker and Luke Appling at 
ahortstop 

^■ug^ng Outfielders and Watchful Umpires 
The outheklers go after the long high flies or the 
ground balb that are batted past the mhell An 
outfiel lei must protect a Urge area and have a 
good throwing arm to get the ball back into the m 
held Usually outfielders Are also a team s heaviest 
hittcis Among the greatest outfielders of all time 


This U the complete box 
e*iiie The mesnicts of tl 

column 13 ss tollows A1 

h‘(3 2B two-bsse t»>s 
Hs home runs, TB t 
J'lye^s tuts ^ RBI r“h*g' 

llnke-outs, Po put outs 
pui-ouis r --- 
below the 


unties hesdms esch 

It bst R runs, K 

B three base hits 

1 bssrs eirued br 


box score chow the number 

in etch innm f Shd the fiasl sc 


ROW TO REaI 
Stars SB It I 

Atatber ss 40. 
MouHer 3b 3 0 

Younf cl 4 0 

Vlurphy lb 

Re) Hold) If 

Tsli 2i> 

Sbafter c 
ftine p 
TMsts 

Charles If 
While a 
Jonas lb ^ 

Booth ef 
WheHer c 

Grove 2b 
W Ison 3b 
Brown p 
Totals 


V COMPLETE BOX SCORE 


3 0 0 0 0 


0 0 0 0 0 


4 0 0 0 0 


0 0 0 1 3 0 0 

0 0 0 1 7 0 0 


0 0 1 8 0 1 


0 0 0 0 0 1 


3 0 0 0 0 0 


32 \ 7 2 D 


1 12 1 
HR TBRl 


1 SB BB SO PO 1 


40000001000111 

40200021000012 


31 6 9 t 0 


1 13 a 2 0 4 5 27 U 


Csmed eun^'Rohms 4 blsri I Xjett nn bases Pt 

Dm lejjaa— WbtstoGrovetuJonea Bises on ball: 

nfi R UK 1 Struck out — ly Brown V by R ng 8 Hi 


Lmpiree — Kennedy n 


t base Monahan a 
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are Babe Ruth, Ty Cobb, Tris Speaker, Joe Di ^lag- 
gio, and Ted ''iVilliams {see Ruth, George). 

All baseball games must ha^ e at least one umpire 
to call balls and strikes and to rule on the various 
plays. Major league games usually have four umpires, 
one at each base. World series games use sb. umpires, 
the two extra men stationed along each foul line. 

Record Keeping and Hall of Fame 
.4.ccounts of baseball games are given in the form 
of box scores. Tins summarj' nas invented by Henrv' 
Chadwick, pioneer baseball writer. In professional 
games the box score is kept by an official scorer. 
Detailed records of each professional player are main- 
tained by his club and by local newspapers. 

Chief items recorded are a player's batting average 
(number of hits diirided by munber of times at bat) 
and his fielding average (total of put-outs and assists 
divided by total of put-outs, assists, and errors). 
Important pitching records are the numlrer of games 
won and lost and the eamed-run average (total of 
earned runs allowed, divided bx- number of innin gs 
pitched, multiplied by nine). 

The game’s greatest figures are recognized in the 
National Baseball Hall of Fame and Museum at 
Cooperstown, N. Y. The first members of the HaU of 
Fame were chosen in 1936. New additions are pro- 
posed each year. The players prominent within the 
last 25 years are chosen by the Baseball Writers Asso- 
ciation; those who won fame earlier are selected by 
a special committee. (For table of members of Bas^ 
ball Hall of Fame, see Baseball in F.xcT-IbDEX.) 

The Youngest Stars of the Game 
An outstanding feature of baseball during the 19.50’s 
was the rapid growth of leagues organized for young 
plajers. Within a few years these leagues spread 


A LITTLE LEAGUER SCORES A RUN 



that the base numer 1 
OTwessluliy escaped the catcher’s tag and is safelv hn- 
sconag a nrn. To avoid tajury LitUe 

cleats instead of steel spihK. 



The "baseball” game pictured at the left is illustrated in the 
1787 edition of ‘A Little Pretty Pocket-Book’. It shows a 
batter abont to lu't the ball with his hand. The bases are 
marked by posts. Abner Donbleday (right) is supposed to have 
invented baseball some 50 years later. 


across the nation and to Canada and Latin America. 
The youngest stars perform in the Little League, 
founded bj' Carl Stolz in 1939 at Williamsport, Pa. 
Competition is limited to boys aged S to 12. SLx- 
inmng games are played on a diamond two thirds 
regulation size. Boys aged 13 and 14 are ehgible to 
play in the POXY (Protect Our Nation’s Youth) 
League, organized on a national scale in 1952 at 
Washington, Pa. In this league base lines are 75 
feet long and the pitching distance is 52 feet. 

Regulation baseball is played in the Little-Bigger 
League, organized in 1951 and renamed the Babe 
Ruth League two years later. Tliis league is limited 
to box’s between the ages of 13 and 15. 

More than half the major league players of today 
began their baseball careers in American Legion 
Junior Baseball, founded in 1926. In this competi- 
tion, players 16 years old or less follow regular base- 
ball rules. About 16,000 teams participate in annual 
play-ofi's, xvith 12 district winners meeting for the 
national championship. 

Baseball games between college teams have been 
played regularly since the Cixil War. -An annual 
tournament to determine the national championship 
college team xvas first played in 1947. 

Another opportunitx’ for play is the National Bas’’- 
ball Congress, founded in 1934. The players are semi- 
professional; that is, they work at regular jobs and 
play baseball as a sideline. Each year semipro teams 
compete in district, state, and regional tournaments. 
The regional champions then meet for the national 
semipro championship. A Sandlot Hall of Fame for 
semipro players who graduated to the major leagues 
was installed at Cooperstoxm, N. Y., 1952. 

The Question of Baseball’s Origin 

There has been much speculation about the origin 
of baseball. In 1907 a special commission decided 
that the modem game was inx-ented by Abner Double- 
day, a West Point cadet, at Cooperstoxvn, N. Y., in 
1839. One hundred years later the National Baseball 
Aluseum was opened at Cooperstown to honorDouble- 
day. Alany historians, however, disagree about base- 
ball s origin. They say that baseball comes from bat- 
and-ball games of ancient times and that Doubleday 
had little or nothing to do with its dex’elopraent. 



plaj-d a game the> called 
aLu and rJD around p^U or 
.e plajed a knd of JJ 

It the American game ^t^tMcn 

eat names m lanou’ ^ Youn^tere todaj atill 
11 roundew or one^at Youn^tw^j 

., mnlifieiUonnaoI the ©une 


BaaebaU did not receive a standard set of rulw 
unt 1 1845 when Alexander Cartn nght organized the 
KliKterbocker Baseball Club of ^ew York Car^ 
nneht H rules for this team w ere w idely adopted and 
ibw formed the basis of the modem games— a learn 

£d«ulepla^era the game con. uted of mne mnm^ it 

«M pU>ed on a damond” infield with the 

SWf^ apart Interest m tf e game grew rapidly 
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In 185S, 25 amateur teams formed the National Asso- 
ciation of Baseball Players. By 1867 more than 200 
teams belonged to this association. 

The Modem Game Begins 

In 1869 the Cincinnati Red Stockings began to pay 
baseball plaj-ers. They played a schedule of 57 games 
that year without meeting defeat. Their games at- 
tract^ such large crowds that the success of profes- 
sional baseball was assured. In 1871 ten clubs formed 
the National Association of Professional Baseball 
Players. Five j-ears later the present National League 
was organized, chiefly by William Hulbert and Albert 
Spalding. The American League was organized in 
1900 under the direction of Ban Johnson and played 
its first season the following year. 

Baseball was shaken by scandal in 1919 when eight 
members of the Chicago IlTiite So.v accepted bribes to 


“thron” the world series to Cinciimati. Two years 
later, Kenesaw hi. Landis, a federal judge, became 
the first baseball commissioner. He assumed absolute 
authority over all phases of the game. Landis died 
in 1944 and was succeeded by Albert (Happy) Chand- 
ler, a former United States senator from Kentuckj-. 
In 1951 Chandler was replaced by Ford Frick, then 
president of the National League. 

From 1949 through 1953 the New YorkYankees set 
an all-time record by winning five consecutive pen- 
nants and world series. In 1953 the Braves team in 
the Natiorral League was transferred from Boston to 
Milwaukee, the first major league team transfer in 50 
years. The following season the St. Louis Brornis 
were moved to Baltimore and renamed the Orioles. 
(For a table of major league permant and world series 
winners, see Baseball in the Fact-Index.) 


Softball — Baseb air s Younger Brother 


JpOR ALANY years modified forms of baseball have 

been played in gj-mnasiums and on small outdoor 
fields. In these games a ball larger and softer than a 
regulation baseball was used. These contests were 
called by many different names, such as indoor base- 
ball, kitten ball, and diamond ball, depending upon 
the locaUty and the somewhat indefinite rules that 
were followed. These various offshoots of baseball 
have now been merged into the nationall}' recognized 
game of softball. 

The Amateur Softball Association of America was 
formed in 1933. Local leagues were organized and a 
joint rules committee representmg the entire country 
drew up and published official plajing rules. 

Softball differs from baseball on the following 
principal points: 

Base distances: SLvty feet between bases. 

Pitching distance: The distance from the pitcher’s 
box to the farthest point on the home plate is 46 feet. 

Bat: The bat must not be more than 34 inches long 
or more than 2l inches in diameter. 



Ball: The baU must be between llj and 12| 
inches in circumference and between 6 and 6| ounces 
in weight. 

Pitching: Underhand pitching only is permitted. 

Innings: A regulation game is seven innings. 

Base running: A nmner must remain in actual con- 
tact with his base rmtil the ball has left the hand 
of the pitcher. 

Running home: No run shall be scored on an}* play 
in which the man on third is called out for leaving his 
base before a pitched ball has left the pitcher’s hand. 

Softball now has more players than any other 
American team game, virtually all schools and public 
playgrounds have one or more softball fields. The 
game is fast and offers opportunities for developing 
skill. A good softball pitcher can throw cun’es with 
amazing speed and accuracy. 

A variation called slow ■pitching softball is played 
with a 16-inch ball. In this game the base lines are 
45 feet long and the pitching distance is 35 feet. The 
ball must be pitched at moderate speed and runners 
may l^d off the bases. A tenth player, tire “short 
fielder,” occupies a position back of second base. 

Softball has also become a popular game for women. 
Some teams play on a 45-foot diamond, pitching a 12- 
inch ball a distance of 35 feet. Others use a smaller 
ball that may be pitched overhand as well as under- 
hand. For this game the pitching distance is 50 feet 
and the base lines are 72 feet long. The remaining 
rules are the same as those for baseball. 

Books about Baseball and Softball 
^len, E. N. Winning BasebaU (McGraw 1942). 

Oald, Malcolm, ed. How to Play Big League BasebaU (Har- 

court, 1951). 




rv 1 ' o’ ^"®9au tor Everyone (Grosset. 19o2). 

ourani, John. Story of BasebaU in Words and Pictures fHas- 
Imgs, 1949). 

^■I’hcliing to Win (Grosset, 1952). 

Mit^ell Viola. SoftbaU for Girls (Barnes. 1952). 

^4 1 Historical ICarrati\e (Simon & 

Schuster, 1947). 

Official Encjclopedia of Base- 
ball (Bames, 1951). 




basket Ttie fint basketm.i,kers xvere probably 
birds Their instinct taught tl ern to vie\>etl e male 
rials piov) led by natuie into co/y nest* Men may 
base learned from them nr mi> have been gu ded by 
instinct to make baskets by inlertrvining branches 
and twigs stems and leaves the Seaible inner bark 
of trees and tough grasses 
Men even used the art of basketry to build hornes 
Hude huts fashioned m tins nay were among the earh 
tst forma of shelter (tor picture «« Shelter) At 
a later date but still thousan Is of years ago men 
learned to weave materuU into useful and beautiful 


WEAVING DASKSIS DV MACHINERY 



vesseb for storing and carrying food and for many 
other purposes 

BatWeimaMna an Ancient Art 
Baskets made 6 000 years ago have been dug up 
from tlie dry sands of Egypt W hen the Romans 
visited Br tom to the first century^ before Christ they 
found the inhabitants alieady very handy in the 
making of baskets of willows or osers much like 
those still made today It is from these early Celtic 
inhabiUntaof Britain that the English woni basket 
IS derived 

Basketmaking has been found amoiig all primitive 
peoples and is one of the oldest of arts As tf e earliest 
form of weaving it may be regarded as the parent of 
clothmaking and all other text le in lustries It is 
also related to pottery making for the first clay 
vessels aie believed to have been made by smearing 
cUy on baskets and then babng them m a fire 
Indians H^d Many Use* for Bast eU 
Among the American Indians especially the It ext- 
ern tribes the art of basket weaving reached its 
highest development and was of the greatest impor 
tance Tlic newborn baby was placed m a craile 
woven like a basket and baskets were u ed in tl e 
burial of the dead Basket* were used in many domes 
tic task* even in carrying water Some of tl e w iter 
tight baskets were coated with gum oil era weie so 
t^htly woven that tliey would hold water witlmut 
any coating Some baskets were lined with clay 
and u*e<l in cooking These vessels were not placed 
diiecUr over a fire The contents were heated by 
dropping hot stones in the basket* 

Ba*ketry was also us»f in maung various art tJes 
of dotlupf Sandals made of it were used ly some 
tnbes instead of mncca=in* of hide Head basket* 
serving for protection from the sun and ram as well 
U for adornment were the forerunners of modern 
straw bats 

Captam John South spoke of shields and armor 
usedby the Indians m warfare These were woven so 
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THE FIVE STEPS 


firmly that no arrow could pierce .... — 

boats were used by the Indians, as they were by 
the early Britons, and as they are to this day on the 
Tigris and Euphrates rivers (see Boats). 

Tire woman of the household made the baskets. She 
was the burden bearer, and she learned to weave ves- 
sels that were light 3 -et strong and durable for carry- 
ing claj- from the quarrv; water from the spring; 
stones for grinding 
meal; firewood, 
fruits, seeds, roots, 
fish, flesh, and fowl 
for the household. 

The primitive 
Indian squaw had 
a keen sense of 
beauty, and this 
she expressed in 
her baskets. She 
learned to extract 
dj'es from roots 
and berries to col- 
or them. She made 
ornaments of 
shells and stones 
to decorate them. 

She used the feath- 
ers of birds — the 
red of the wood- 
pecker’s crest, the 


MAKING A BASKET 



a 

WhethCT boj^ and girls live in the country or in to-svn— for there is plenty of 
mater^ to be had la both places — they can get a great deal of pleasure as well as 
gam skill m handiaaft from makin g baskets. These diagrams show the five steps 
m the process, as explained in the text. 


orange of the oriole, the green of the mallard duck — 
to beautify the gift baskets known as “jewels.” 

Most beautiful of all were the designs woven into 
the baskets. Many of these designs represent ob- 
jects in nature — the rainbow, the flowing water, the 
zigzag lightning, mountains, trees, flowers, birds, and 
animals. Here too are strange sj-mbols, telling of 
witchcraft and magic, legends of gods and heavenly 
beings. Into her baskets the weaver put her feelings, 
her dreams, and her prayers, the traditions and ideals 
of her tribe. 

How You Can hlake a Simple Basket 
Boj's and girls through patience and practice can 
learn to make beautiful baskets with simple materials 
and a v er}* few tools. Those who live in the country 
can utilize some of the native materials used bv the 
Indians peeled twigs of the willow, or osier, split 
cattail leaves, flags and rushes, and the tougher 
gm^s. Those who live in the city or who do°not 
w-ish to prepare the native plants may use materials 
already prepared, such as rattan and raffia. 

Rattan is a climbing plant which grows in the for- 
ests of the East Indies, twining about trees and hanir- 
mg from the branchy sometimes for a length of sev- 
^ stripped of leaves and bark and 
split into round or flat strips of various sizes often 
called reeds. Raffia is a fiber obtamed from the 

^ grows on the island 

of Madagascar. It comes in long strips that are very 
to^h and phable. In basketmaking it is sometimi 
used alone, but more often in connection with rattan. 


Here are directions for making a simple rattai 
basket. A heavier rattan should be us^ for thi 
spokes or ribs of the basket than for the wea™] 
cane. The only tools needed are a pair of strong, shaq 
shears, a ruler for measuring, and a deep water pail 
Cut from the hea'vy rattan four 14-inch spokes am 
one S-inch spoke. Hax’e ready one of the finer reed 
(to be U'ed as the wealing cane) which you have pre- 

\iously soaked for 
an hour in cold 
water or 15 min- 
utes in hot. Ar- 
range and cross 
the spokes as 
shown in Fig. 1, 
inserting the S- 
inch, or half spoke, 
between the halves 
of one pair of 
spokes. 

Hold the spokes 
in position with 
the left hand. Take 
the weaving cane 
in the right liaiid 
and bind it firmly 
about them as 
shown in the dia- 
gram, going twice 
around. Then sep- 


uxuuiiuv 

arate the spokes so that they’ radiate at equal distances 
in all directions, as shown in Fig. 2. Now begin the 
weax’ing — that is, pass the weai-ing cane over one 
spoke and under the ne.xt, going from left to right, "l^e 
spokes should be very evenly separated and the weaving 
cane pressed down firmly with the forefinger as it is 
brought around. The strength and beauty of your bas- 
ket will depend upon the care with wiiich you do this. 

Wlien you have a mat or base several inches m 
diameter, wet the spokes and bend them sharply up- 
ward to make the sides of the basket. If the basket 
is to have straight sides, the spokes should be bent 
at right angles; if sloping sides, at an oblique angle. 
In weaxing the sides care should be taken to press 
each row close to the one before it. 

Two or more weaving canes will be needed to com- 
plete this basket. IVhen the first weaving cane runs 
out, leave about lialf an inch behind a spoke and cross 
this with an equal length of the new weaving cane, 
as in Fig. 3. The end of the last weaving cane is 
placed as in Fig. 4. 

To finish the edge of the basket, cut the spokes 
to an even length of about three inches beyond the 
weav-ing and trim each to a point. Hold the ends in 
water for a few minutes to make them pliable. Turn 
back each spoke in the opposite way from winch 
you have been weaving and insert the point beyond 
the ne.xt spoke, as in Fig. 5. Bend the spoke down- 
ward at least an inch below the edge of the weaving 
so that it will remain firmly' in place and press the 
top level with the last line of weaving. 
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game and moves most of this dis- 
tance at top speed 
Basketball w } Layed on a court 
eitl er indoors or outdoors The ideal 
dimensons of tie plajihg floor are 
60 b> 9i feet for colleges, 50 by 
84 feet for high schools and 42 by 
74 feet for junior high schools At 
each end of the court is a goal or 
basket 10 feet above the floor It 
consuta of a black metal nn? 18 
inches in diameter with a net of 
white cord suspended from the riro 
Cich I asket ’s attached to a back 
board measuring 6 by 4 feet The in 
flated leather-cased ball is fiom 2d 
to 3(1 inches m circumference and 
we gl « from 2() to 22 ounces 

Mow th* Game I* Played 

The visiting team has the choice 
of baskets at the start of the game 
the te ims change goals for the second 
half At the beginning of play the 
referee tosses up the ball between 
the opposing centers who stand iij 
side the center circle at midcourt 
The other pUjers must stay outsido 
the SIX foot outer circle until tho 
ball w tapped The team that re- 
ceive* the ball from this center;«m;i 
then tnes to advance the ball toward 
Its own basket When (he ball i* 
within econng range enypU^ermay 
throw (shoot) the bail into hie bas- 
ket A successful throw is called a 
ySfU gpni 

A player with the ball may not 
carry it more than one step u 


direction He must pass it to a team 
naifona*! cenuoiuna the «6owd> i* ttBSinaot M wtaoui* mate or tfri66(e it — that bounce 

TJ ASKETBALL fast action and lively team play 
^make basketball one of the most exciting d ^mes 


The players on both teama ate constantly ui motion 
making quick starts sharp charges of direction and 


the ball back and forth between either hand and the 
Hoot BO that It keeps pace with him. as he dashes to- 
ward his goal The ball may be batted with the hands 
passed bounced or rolled In any direction Carry 


sudden stops Meanwhile they may pa*s the ball from mg kwikuig or ^nehmg it 

one to another at the tile of about One pass every sec- ~-t.« .»«« vAm im 

ord Throwing and catching the ball while movinB at 
top speed require the closest kind of teamwork The 
defensive players must also work togrther a* a team 
if they are to prevent their opponents from scoring 
In basketball a score can be made at any instaM 
A player scores when he throws the bail into uie 


« violations which the 
referee penahaee by awaiding the ball to an opponent 
out of bounds The qucke«t and best way of ad 
vancing the ball to withm scoring range of the basket 
laby rapid flee parses between teammates 
TohoU tap rharge or push an opponent is a 
foul A player who is fouled reLeivea one /rre 0 'm 
If he Rules it he receives a bonus of one ailditional 


bXrBXLU score frequently and foe taW fj« tW If a 


IS often 1 


points for both sides 

ThePlajeri ehe 

There are five players 

forwards and two guards All pUyers BhmiW be 
good physical eondiuon Teats have shown that the 
average player travels about four mile* during every 


ehTOting luid misses the basket he receives two tree 
ttiiqwa if he makes the basket the score counts and 
t’eam^ cVflter <«o he r«wves one throw 

■ •• • A basket made from the field counts two pomta, 

one Bode from a free throw counts one If an attempt 
at a free throw or field goal miasee the ball ccni- 
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1 Player No 1 on the White team dribbles down the court while 2 No 1 has passed to No 2 , the pivot man of this play. No 2 can 

his teammates take their positions As he reaches the free-throw pivot and shoot or pass to a teammate. The forwards No 3 and 

circle, he can shoot for the basket or pass to any of his team- No 4 cross m front of the pivot man Either can block (“screen ) 

mates The Black team is usmg a man-to-man defense Each the opponent who guards the teammate No. 2 then passes to 

Black player tries to stay between his man and the basket whichever man is free to shoot or to dnbble in for a closer shot. 


CENTER CIRCLE 
2 FT RADIUS 


tinues in play. After each basket the team that nas 
scored on puts the ball in play from out of bounds 
An exception to this rule occurs after a double foul, 
or body-contact foul, called against ti\o rival plajers 
at the same time. In this case 
the ball becomes “dead” (out of backboard 
plaj') while the free thron-s are 6 x4ft — 

attempted. Play is then resumed ~ 

with a center jump. 

To prevent “stalling,” which J ' 

slovs up the game, the team tliat f 

has the ball in its own back court r 

must bring it over the center throw \ 

Ime witlun ten seconds. If the ^ 

ball goes outside the court, the 
refeiee decides which player center circle 
touched it last and gives the ball ^ i^adius 
out of bounds to a member of the ( 'x 

opposing team. During play two center T ^ 
opposing plajers maj’ get a firm \. 

grip on the ball. The referee ^ 

then declares a held or tie ball. 

He tosses up the ball between 
the two contestants just as in 
the center jump. f 

Three Tj-pes of Defenses T i 

hlost teams use one of three de- ! V 

fenses — zone, man-to-man, or a t I 

combination of both. In a zone t 

defense, each defensive plaj-er ; n 

guards a certain area of the ■ SI '' = 

court. The zone may be shifting, The maximum size 

with all the plavers concentrating '’5' ^ mmi 
r .1 rt ° snows position of VI! 
on the same side of the floor as throwsrH, position 


S ® regulation court is 

50 oy 94 feet; minimum, 42 by 74 feet V 
shows position of visiting player during free 
throws; H, position of home-team player. 


the ball; or siaiie, with each plaj'er remaining in 
his general defensive area. In a man-to-man defense, 
each plaj-er guards one specific plaj’er of the oppos- 
ing team. In a combination defense, two or three 
plajers guard certain zones The 
3 others plaj’ a man-to-man defense. 

H Why players Should 

Avoid Roughness 

2 1 - There are two kinds of penal- 

j k n ties — T’iolations and fouls — for 

[ \ " breaking the rules in basketball. 

‘ y Tlie chief ofificials — referee and 

y umpire — punish violations by 

aw arding the ball to the opposing 
team out of bounds. Common vio- 
ouTER CIRCLE lations are: breaking the ten- 

RADIUS second rule, taking more than one 

\ y step with the ball without drib- 

' J line bhng (traveling), double dribble 

_^/ (using both hands to dribble), 

and having an offenshe plaj’cr 
remain in the free-tlirow lane or 
circle more than three seconds. 
6FT radius Personal fouls result from 

y phj sical contact with an opposing 

1 plajer such as holdmg, tripping, 

y or charging. These rules preient 

lough plaj’ to avoid serious inju- 

BASKET officials call the fouls 

and penahze offenders bj’ award- 

3 ing free throw s to their opponents. 

a regulation court is Two free throws are awarded for 
^P?aye*fd^?fre1^ deliberate foul and for anj per- 

home-team player, sonal foul called during the last 


. 6FT RADIUS 






three minutes of a game A player guilty of com 
mittrng five personal fouls must leave Uie game 
Technical fouls are called against players for delay 
ing the game or for u'lng un«portsnianl ke tactics suih 
as talking discourteously to officials Any memher of 
the opposing team may shoot the penalty throw 
4fter the free throw attempt the shonting team takes 
possess on of the ball out of bounds at midcourt 
Length and Number of Periods 
The length of the gxme is regulated acconling to 
the age and physical ability of the players College 
teams play two halves of twenty minutes each with 
a 15-mmute rest between halves If the score is 
tied at the end of the second half pUy cont nues 
for as many five-minute overtime periods as are 
nee led to break the tie 

Higli-schoul teams play four quarters of eight nun 
utes each nith a ten-minute rest afc half time It 
the score is tied at the end of the fi urtl quarter au 
oveit me period of three minutes i» pUyefl It neccy 
sary, tt e game continues until one team gams a 
two-poiut lead or until one team lea N bv one po nl at 
the end of the second or a liter overtime period B< ys 
14 years old and younger play four rix minuU. quar 
ters with a rest of ten minutes at half time 
Playing In Daeketball Touenamentt 
In many states the climax of the high-school basket- 
ball season is the annual state tournament In Ih s 
compeljton winning high-echool teams advance 
through a senes of elimination touroaraents until a 
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state champion is crowned The final games are 
usuaHy held in the gymnasium of some university 
For large college teams the feature of the season 
IS the tournament stage I by the National Collegiate 
Athlct c Association (NCAA) Conference cham 
pioDS and lead ng independent teams compete for the 
natonal college championship (For a h«t of teams 
m the largest college conferences see Football ) 
Thirtv two of the best small college teams take part 
in the National Association of Intercollegiate Ath 
let cs tournament held annually at Kans is City Mo 
Other college teams may participate in special tourna- 
ments such as the Nation il Invitational Tournament 
staged annually in New \ ork City by the Metropoh 
tan Ba kethall Assoeiat on The Y M C A and the 
Amateur Athletic Itmon hold their own tournaments 
for iioacoll^ie amateur teams 

ComblnmH Btisinest and Pleasure 

Professional haskctbill teams employ many ex col- 
lege stars Most professional teams play four 12 min- 
ute quarters and scores of more than 100 p pnts a 
game are common The maximum number of fouls 
pemitted IS usually MX Professional teams p neered 
the practice of keeping md vidual pLiyrng recor fi of 
the number of rebounds taken and the number of 
scoring assists m each game 
The largest professional league is the National 
Biskelball Association lormel in 1040 Itiadivded 
into two ilivnsions— an eastern group of fixe teams 
and a wc«tem group of four teams In the eaetern 
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dhasion are the Baltimore Bullets, Boston Celtics, 
New York Knickerbockers, Philadelphia Yarriors, 
and Sj'racuse Nationals. Western dh-ision teams are 
the Fort Wajme Pistons, ^lilwaukee Hawks, !Minne- 
apolis Lakers, and Rochester Royals. 

At the end of each season the two diwsions hold 
a' play-off with the n-inners meeting in a world series 
of basketball for the professional championship. The 
greatest professional star, George IMikan, was a G-foot, 
10-inch center from DePaul University. In a poll of 
sports writers and broadcasters, Milmn was voted 
the outstanding basketball plaj-er in the historj- of 
the game. 

How Girls Play the Game 

l^Ianj' girls’ teams play according to boj-s' rules. 
Others pla}' the official basketball rules for women. 
This game calls for teams of si.v members — three for- 
wards and three guards. Onlt* the fom'ards are allowed 
to throw for the basket. Players do not range the en- 
tire court as in bot's’ basketball. The plajnng floor 
is divided into two zones at mid-court, and the for- 
wards must stay in the fom’ards’ zone and the guards 
in the guards’ zone. The game consists of four quar- 
ters of not more than eight minutes each, n-ith a ten- 
minute rest between the second and tliird quarters. 

Most of the interest in girls’ basketball is centered 
on the Amateur Athletic Union tournament held 
armuaUy at Wichita, lUin., or St. Joseph, Mo. Most 
of the championship teams that have emerged from 
this tournament have come from the southwestern or 
southern parts of the United States. 

The Historj- of Basketball 

Basketball was invented to meet a demand for a 
game that could be played indoors in ninter between 
the football and baseball seasons. It is the only 
major sport that is completely American in origin. 
Sports such as football, baseball, and bo.xing had 
early forerunners in other countries. 

The game was invented late in 1891 by Dr. James 
A. Naismith, a phj-sical education director at the 
Y.M.C.A. training school in Springfield, Mass. Dr. 
Naismith hung two peach baskets at opposite ends of 
a gj-mnasium for goals and used a soccer ball for 
play. He then dejdsed 13 rules for the conduct of the 
game. The first official game was played Jan. 20, 
1892, with nine men on a side. 

With surprising speed, the game of basketball 
spread to schools, colleges, and athletic clubs all over 
the United States. The game also proved extremely 
popular abroad. It was permanently added to Olj-mpic 
Game competition in 1936. 

^ Basketball draws as many as 75 million paid admis- 
sions a year, more than any other sport. The large 
attendance figures result from the great number of 
twms plaj-ing the game. In every state, boj-s and 
girls play basketball in grammar school, high school, 
college, and athletic clubs. ^lany teams repre.'^ent 
towns, churches, and buaness houses. In addition to 
amateur teams, there are many independent profes- 
sional chibs throughout the nation. Themost famous 
of tlicsc is the Harlem Globe Trotters. 


AN ANCIENT ART 



A specimen of the Basket Makers 
craft is the conical basket pictured 
here. It is now in the American Mu- 
seum of Natural History. It has the 
sun-and-mountain design. 


Basket makers. Two thousand 3 ’ears ago, a 
roj-ing people settled in shallow caves in the arid pla- 
teau that spreads out from the point where Colo- 
rado, Utah, Arizona, and New Me.xico now meet. 
Archeologists who excavated their homes called these 
folk Basket IMakers because many fine baskete w«c 
ifound in the burial pits. Thej- named the chilization 
begim by them the 
•“Anasazi culture” 
from a Navajo word 
for old peoples. 

'These people gath- 
ered wild seeds and 
ffruits, hrmted small 
game, and cultivated 
com, beans, and other 
plants. Tliej' stored 
food for winter use in 
pits dug in the caves 
or in mde dwellings 
which they erected 
later. The pits were 
lined nith slabs of 
stone and plastered 
with mud. The dead 
were buried in a pit, along with their belongings, and 
the pit was sealed. The dry air has preserved the bod- 
ies and equipment in manj- of them for studj' todaj’. 

Earlj’ Basket Maker hunters hurled darts nith a 
throwing stick, called an atlatl, and used clubs and nets. 
Later, thej’ learned to make bows and arrows. Tire 
men wore little clothing in summer, but protected 
theirfeet with grass sandals and wore fur-cloth robram 
winter. The women wore short apron-like cord skirts, 
and sandals. Thej' wove fur cloth and feather cloth. 
Their baskets and bags were decorated with attrac- 
tive designs. Some of the conical uillow burden 

ba'ikpts were three or 

STORED 3,000 YEARS Da..aeib Here 

four feet wide. 

About the time the 
Basket Makw began 
to gather into 'dl* 
lages, the women ex- 
perimented wifli the 
first potterj- made on 
this continent. They 
built up claj’ in ba— 
ket bottoms and dried 
it in the sun. Later 
the}’ learned to fire 

tlie pots, and in time 

This cache, used to preserve com add^ decorations, 
and other stores, was found in a cave ci-olotnns and 

in Cave Lake Canyon, Utah. It is bkeletons anu 
now in the Museum of the American mummies of BasKCl 
Indian, in New York City. JIakers show that 

they were much like their descendants, the mod- 
em Pueblo Indians. They were rather short, with 
brown skin, coarse black hair, and long (dolmho- 
cephalic) heads. Later prehistoric Indians, sometime 
called Cliff Dwellers, continued the development of 
Anasazi culture (see Cliff Dwellers; Pueblo Indians). 
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B'SS For figJit and flavor, auflere prwe 
the base tribe The fish that go by this 
name range from the six inch rock ha's of 
the Mississippi River basin to the sea bass 
or jewfish that may grow eight feet long 
and weigh 700 pounds 

The small mouthed black bass of the 
Great Lakes region is often called the gam- 
est of all fish It may grow to weigh six 
pounds Its nval, the Urge-mouthed black 
bass, ranges south to Florida where it grows 
to weigh over 15 pounds The males and 
females of both black bass speeies fight 
fiercely to protect their eggs and young 

Important food fishes are the yellow bass 
(one-half to five pounds) of the Mississippi 
\ alley, the white bass (about three pounda) 
of the Great Lakes region and the sloped 
bass (up to 25 pounds) of the mid lie AlUn 
tic anl California coa-ts The black *ea 
bass, taught on the Atlantic coast weighs 
one to fi^e pounds 

The emell mouthed end Urg^mouthed bau 
sad the rock hass beloag to the euaftsh {soil)' 
Ctnira'cAtdae Other femljr nimee Jewfub 
faiiua^Iidoe white }elIow ted etr ped baMee 
Vorimuiae bitek eet best 
Bat Perhups you huve mistaken them 
for birds as they zigzag through the air at 
sunset But bate are mammals— the only 
mammals that fly They lave f ft 
fur, Uigc ears, etiong and slarp teeth 
and the young are Lorn alive an 1 get 
milk from their mothers 

The most astonishing tl mg aliout 
them h iwever i3thercniarkableequi{> 




meut (hat guides them ui 
flight Through the ages, 
men with inquinng minds 
wondered what enabled them 
to chase msects on the dark 
est mght through the thick- 
est forests without striking 
a smgle branch or twig Fin- 
ally expenmenters sealed up 
the eyes of a number of bate 
with gum and released them 
in a large room where many 
ropes hung close together 
from the ceding They fiite 
ted about with their cus 
tomary bullet speed without 
once colliding with any ob- 
stacle, proving that they did 
not depend on eyesight for 
guidanie ^Ihen tleir ears 
awlmoutlisweresejled how- 
ever, they blundered aUut 
lielplessly Itwasfoundtlmt 
a bat as it flies pves a (on- 
tinuous cry, «o high pitched that m wt 
people cannot hear it The^e supersoii 
If, or high frequency, waves strike U e 
olistacles in the bat a patl , and echo 
hick to Its sensitive ears Automati 
ca)ly fhe wrings react to the signals, 
and the bat avoids the obstacle 
About 300 lands of bats are known, 
and they live in all but the very cold 
ext climates In the United States the 
little brown bat it the most abundant It is found 
througliout North Amenca, and is common about 
towns and villages 

lUblnof tha Brown Bat 

The brown bat is only 3^ mehee long and weighs 
alxiut halt an ounce Like all its ui'ect-eating rel 
atives, it hunts its food in the air Sometimes it 
alights OTi the ground to catch beetles crickets, and 
oiler msects It crawls With great difUeuUy, uxing 
its wings as feet It cannot spnng into the air from 
the ground To start flying it must crawl up on some- 
tlung and drop off During the daylight hours it 
retreats mto caves and hollow trees under eaves and 
roofs, and in attics and old buildings 
Between May and July the female bats gather m 
coloRies of « hundred or Joore in dark hiding pLices 
They drive away all the males, and each one gives 
birth to a single naked puik, and bhnd baby There 
LS no next INTuIe the mother goes hunting she hangs 
the baby up fay its feet She returns often to nurse it 
The young reach full size and can fly when they are 
three weeks old Bats may live ten j'eata or longer 
Oubare among their few enemies During the winter 
ttie little brown bats hibernate in cav es 
TheiedbatiscommonfioraCanadasouthward It 
M a beautiful little animal, about inches long, 
with toft fluffy red fur It « a forest dweller, 
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FIRST THEIR SUPPER AND THEN TO BED 



fox of the east indies 


spending the daj light hours hidden among the lea\ e« 

It bears from one to four 3-oung. The fimt fen da\^ 
after their birth the babies chng to the mother’s 
breast as she flies about in search of food Red bats 
migrate in ninter to the southern limits of their ran^e. 

Harmful and Helpful Bats ° * 

No large bats hve m the Umted States or other 
temperate-chmate countries. In the tropics, honever 
some bats attam relativelj- huge size. The fljang fo\es 
of the iMalaj'- region maj’ have a mng spread mea®- 
unng five feet. These and other large bats found in 
the tropics are frmt-eaters and 
do a tremendous amount of 
harm to crops. But the insect- 
eating bats are exiremeh- use- 
ful to man. In certam parts 
of the South thej' are so valued 
for the good thej- do in de- 
stroj-ing harmful insects and 
also for the pano the}' pro- 
duce for fertihzer, that huge 
roosts or shelters have been 
erected for them. 

iNIany false tales are told 
about bats, such as the one 
that thej- caiTj- common lice or 
bedbugs. The parasites on bats 
are peculiar to the bats them- 
selves and n-ill not attack man. 

Another tale is that the.v en- 
tangle themselves in n omen’s 
hair. If such a tiling ever hap- 
pened, it was accidental. There 
are, lion ever, certain tropical 
rampiVc bats n Inch dran blood 
from anim.als or sleeping hu- 
mans. These little creatures 
puncture the flesh, lapping up 
the blood as it oozes out. 
soni^ unexplained reason 

and the HctL'Il unawaW fcoughanopenn-indow,itiMy 

It. It IS said tliat these bats *”■ aid hi hl^ It remoied. 

the door so it cannot get 
^ into the rest of the house and 



To the left, a red bat clings head down to a branch 
) 'wule she suckles her three young. When she flies 
j off to hunt, she hangs them up as shown above, for 
1 they have grown too big to nde with her. 

haxe never been known to attack a waking man, no 
matter how still he lies. Vampire bats are common in 
parts of Central and South America, but are ne\er 
ound m the Umted States. Certain of them spread 
disease among cattle and horses These bats get their 
name from the “vampires” of old-time legends- 
ghosts which were said to come out of their graves at 
night to attack the Ihing. 

^ Hon to Catch a Bat 

In j our otvn immediate neighborhood there may be 
great numbers of bats. Perhaps a young one may 
have been caught an ay from 
its roost nhen the sun came 
up. It will be hanging on a 
tnig or against a wall with its 
nings folded about its head 
and body. Its attitude seems 
to be; ‘T don’t see an5-thing; 
nothing sees me.” You mat' 
capture it if you wish. Better 
wear a glove, for although it 
can do j'ou no real harm, its 
tin}' teeth are sharp. Be very 
careful how jmu hold it, for 
you must remember that its 
nin^ are extremelj’ scnsithe. 
Tour touch is like a rasping 
file and the bat will sliber 
and tremble in j’our hand= 
Take it indoors and place it 
on a table. It mil crawl to 
the edge, then take off and 
flj’ about the room. If you 
place it on the floor, it mil 
try' to climb up nith its sharp 
clans to a jumping-off place. 

A bat is unliappy' in a cage, 
and soon dies. 

If a bat flies into a room 
through an open nindow, itmay 



^^alt until it 13 fluttering in a cor- 
ner of the ceiling as rt 3311! do m 
Its efforts to find an escape Tlien 
toss up a large piece of soft cloth 
The bat will become entangled in it 
and will fall with it to the floor 
Bats belong to the order Ckirop- 
Icra, so-called from the Greek words 
meaning “hand winged ” The spe- 
cies most often seen in the northern 
United States are the little brown bat 
(Hfi/ofu Zitci/u|us) and the red bat 
(iXsctens fforeoJii) Scientific name 
of common vampire, Dcamodita rxifiut 
BtTONKOUGE.Ls Theveiynsme 
‘Biton Ilouge” reflects the cit>*s Uk* ptttfii* 
start The v.ottis ate Tiench for md 
stick” or ‘ red pole " They refer to a reddi h cy 
press pole which the Indians were using as a local 
boundary when the first French arriaed Later the lo 
cation became tlie state capital ol 1/ «i un\ and 
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took it from the British 
1 Sept 21 1779 On Sept 
! 23 1810 the citizens re- 
J volted against Spanish 
rule, and on Aug 5, 
1S£Q, Confederate trooro 
attacked Union forces 
then holding the city 
The city gniernment 
was combined uitb that 
of East Baton Rouge 
Parish in lOlO It has 
nine councihnen and a 
mayor president (See 
alto Loui u na ) Popu- 
lation (1950 c 


su.) 

12o629 

BaTTCRY Rankme high among our mwlcm “un- 
seen servants are electric batteneg Automobiles and 
trucU have (hem to start their enoines and suppjyiur- 
tent foe the njnitiOD and the lights Flashlights need 
the 20th centuiy, discovery of petroleum neirW and email batteries Huge ones drive submarines under 
development of water shipping built the modern city water and siipply current for telephone si-stems 
Baton Rouge crownsa bluff on the e^st bulk of the Invention of the electric battery starteil the Age 
Mississippi River about 70 miles upstrtven from Naw of Llvctricity Formerly men coulil otvh study the 
Orleans Ocean vessels can come here from the Gulf effects produced by static or frictional electricity 


of Meoioo through a dredged 
channel 35 feet deep Largo 
mduetnal plants along the 
river produce gasoline and 
Oils, chemicals synthetic rub* 
ber, cane sugar, asphalt, and 
aluminum products 
Behind the water front are 
both modem and pioneer 
features The Louisuna State 
Capitol, completed in 1932 
rises 3d stones and 13 the till 
est etrocture of its kind Me 
mentos of the past uiclude 
the old state capitol com 
pleted In 1882 and the mel 


Ivuildmgs Vjoiltby the United 
States Army between 1819 
and 1829 Louisiana State 
University Jiaj a campus of 
about 4,700 acres and many 
stnkmg buildings Other fea- 
tures of the city include 
schools for the handicapped 
and old mansions 
Early Days in Baton Rouge 
In 1719 the French imiit a 
fort on the site Thereafter 
the region was held by Britain Spam. Fcatice once 
more, and finally the Umted States B^ton Rouge was 
made the capital of Louisiana m 1849, but events m 
the Civil War and Reconstruction periods placed the 
capital in other cities between lSfl2 and 1882 IJat<w 


NSIDBS* OP A DRY CELL 



AfUi experiments by Gal- 
vam and \oIta led to the 
first battery eeientisU had 
a steadv current foi study- 
ing electriciU and for de- 
veloping means of using it 
One result is that t^sy 
afoimo energy is turned oi- 
rectly into electricity by 
atomic batteries 
Elscwocbemiewl 
of Battery Action 
Batteries uork by harness- 
mg certain electrical proper- 
ties of matter Aa explained 
m the artidfs Atoms and 
Eiectncify, the atoms o( 
every kind of matter are 
' made up largely of tiny 
electrified particles called 
proton* and ctcclron* Pro- 
tons have a positive (-f-/ 
electric charge, and electrons 
have a negative ( — ) charge. 

These two kinds of charges 
attract each other Normal 


charge and mutualattrvction 
between the charges tends to hold the atom together 
If somethiRf happens to break electrons away from 
certain atoms the electrons tend to rejoin the 
positively charged remainders of tfie atoms by any 
path tlwt 18 open (Particles m this electrically 


three battle TTieSpanish Active State are called urns) In particular. 
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flo«' readily through metals and so- 
lutions of acids and salts. The flow 
constitutes electric current. 

The(-l-)and ( — ) signs came into 
use before electrons were dis- 
covered. In those daT's, electricitj’ 
was supposed to flow from places 
where it was in excess (-{-) to loca- 
tions where it was deficient ( — ). 

MTien protons aud electrons were 
discovered, they had the kind of 
electric charges found in (-}-) and 
( — ) locations; but the electrons 
flowed from ( — ) to (-f). The 
signs are still used, although thex’ 
have lost their original meaning. 

How Current Is Generated 

The simplest arrangement that 
can provide continuous current uses 
two pieces of unlike metaL= called 
electrodes, a conducting solution 
called an electrolyte, and a wire or 
other connector between the elec- 
trodes outside the electrolj-te. Dif- 
ferent metals are used for elec- 
trodes, for reasons explained in the 
article on Electrochemistr}’. (A 
single unit of this kmd is called a 
cell. A battery consists of several 
cells acting together.) 

Tlie simple cell shown in adjoin- 
ing diagrams is often called voltaic 
because Volta dex-eloped it. Tlie 
electrodes are of copper and zinc, 
and the electrolj-te is sulphuric 
acid (H:S 04 ). In solution, the 
acid dix-ides into ions. Each SO 4 
ion takes the two electrons which 
normallj' belong to the hydrogen 
atoms and thereby gains two ( — ) 
charges. The hydrogen atoms be- 
come ions also, because loss of 
their electrons leax-es them xrith 
unbakneed (+) charges. The charges can reunite 
only by passmg through the electrodes and the out- 
Side connection, or external circuit. 

This cannot happen if the e.\-ternal circuit is open— 
that IS, incomplete. But the moment the circ^t is 
closed (completed), the negatix-ely charged electrons 
can respond to attraction exerted through the Conner 
electrode by the (d-) hydrogen ions. They start flow 
mg through the xrire as electric 
current. Meanwhile the SO 4 ions 
draw zinc atoms from the elec- 
trode, and form zinc sulphate. 

This action releases more electrons 
and keeps up the flow of current. 

At the copper electrode the elec- 
trons xmite xxdth hydrogen ions to 
form normal atoms. Tlie atoms form 
molecules (H;), and these bubble 
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Here are the parts that are needed to pro- 
doce clectnc CTirent. How they work is 
explained in the article. 
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CONNECTING CELLS 
TO FORM A BATTERY 
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as explained in the arUcIc, ’ 


axvay as gas. The action continuss 
imtil stopped bx* polarisalion. 

Polarization is a blockage of cur- 
rent which occurs xxhen a neuly 
formed hydrogen film gathers on 
the copper electrode instead of bub- 
bling away. To be serxiceable, a 
cell must hax'e some means of oxer- 
coming or ax'oidmg polarization. 

Stopping Polarization 

The Daniell cell, invented by 
. 1 . F. Daniell in 18-36, ax'oids po’ar- 
ization by using zinc and copper 
electrodes in solutions of the re- 
.«p>ectix'e sulphates. The txvo sul- 
phates proxdde ions which attrari 
zinc and relea.'^e electrons. Tbpy 
also provide zinc ions (xx'hicli do not 
afitect the action) and copper ion=. 
The latter act as the hydrogen ions 
do in the simple x'oltaic cell. Thus 
no hydrogen is formed, and polar- 
ization cannot occur. 

Daniell cells are useful when a 
constant current is needed, as in 
some railroad signals. Tlie sulphates 
may be kept apart by a porous cup: 
but the gravity tjTie of cell simpl)' 
has the lighter zinc solution float- 
ing on the heaxder copper one. 
This tjTie of cell must be kept on 
closed circuit, xvith a trickle cur- 
rent through a high resistance if 
necessary, to keep the sulph-ates 
from rmxing and causing an unde- 
sirable dejxisit. 

In 1S6S Georges Leclanche in- 
x-ented a cell which gax'e rise to the 
modern dry cell. The ( — ^) electrode 
xx-as zinc, and the (-)-) one was car- 
bon. iSal ammoniac (ammonium 
chloride) was the electrolyte; and a 
mi.\-ture of manganese dioxide and 
carbon grains serx’ed as a depolarizer to absorb hydiO' 
gen as it xx as formed. The mlxTure must be moist, so a 
dry ’ cell is drx- only because it is tightly sealed. 
Joining Cells to Form Batteries 
Cells are joined in batteries to give increased x'olt- 
age, current (amperage), or both. Voltage is a meas- 
ure of the electromotix-e force (E.:M.F.) which mox-es 
current through the circuit, and it arises from the 
electrical characteristics of the ma- 
terial used. Size does not affect it- 
Size does, howex-er, determine the 
amount of current. 

To increase x’oltage, cells are con- 
nected in series, xvith (-F) termi- 
nals connected to ( — ). The same 
current pa.sse.s through all, aao 
each cell adds E.M.F. in turn. In- 
crea.sed current i' obtained by 
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connecting hk$ termmiU in paraUd 
Thiu each cell uihi* cuircnt to a cunmion 
stream, but each cell expends it-< L M F 
adding to the current and vultage is not 
increased A eet of interlaced positive 
and negative plates, with each kind con- 
nected to a single terminal mil gi'e the 
same result 

Both current and voltage can be in 
creased by usmg many cells with icries- 
paralUl connections Cells are seixes-connectcd into 
batteries to build up voltage, and the battenes arc 
connected in parallel to build up current. 

Storage Battles 

The energy of dry-cell battenes comes from the 
reaction of the chemicals brought together first 
at the tune of manufacture When this chemical 
reaction ceases, such primary cells, as they are caU^ 
are “dead” and useless Another type is caued 
lecondary or storage cells These obey the 
general pnnciples that govern all electric cells but 
they have a reversible chemical action When th^ 
are exhausted they can be recharged In many 
respects they are more important than pnnrary 
cells, for they are the ones used where great power 
18 required . 

The phoU«raph and drawings on this page show 
the construction of the ordinary 6-volt autom^ 
bile unit This serves to illustrate the prtnapte 
of all storage batteries It is made up of three Men- 
tical 2-volt celU Each cell consists of a eontomer 
full of dilute sulphunc acid (the eleetrotytefn 
which stand the positive and negative electrodes 


Eadi eleetrode consists of a set of connected plates 
that fit between the plates of the opposite electrode 
The plates are gndlike frames made of a hard alloy 
of lud and antimony When the cell is new, the 
spaces of openincs in the positive plates are filled 
with lead dioxide (PbOs), those in the negative 
plate contain spongy metallic lead To prevent 
the plates of one electrode from touching those of 
the other, thin separators of wood, glass, or plastic 
fit between them as shown m the drawing below 

Electricity is generated 
la the cell by a twofold 
chemical change Metallic 
lead from the negative 
plates reacts with the sul 
phuric acid solution to form 
lead sulphate This re- 
action can be completed 
only when the lead leaves 
free electrons behmd on 
these pbtes, giving them a 
negative charge The lead 
dioxide in the positive 
plates then reacts with the 
solution to form lead suU 
phate, plus water This 
second reactioD takes elec- 
trons away from the plates, 
leaving them with a positive 
charge 

When the cell is not in 
use, the electric charges ac- 
cumulate on the plates until 
lahvepiai* their 'back pressure” pre- 
vents further chemical 
action But when the cell 
pi9>» ^ connected into a circuit 

so the charges can fiow 
away the chemical change is contmuous Lead sul- 
phate IS deposited on both sets of plates and the 
acid solution becomes diluted with more and more 
water Gcadually the energy of the chemical re- 
actions diminishes and the flow of current from the 
battery weakens 

But if an electric current from another source, 
and Wowing m the opposite direction, w now ap- 
plied to the cell the chemical reactions are reversed 
Lead sulphate and water react to form once agam 
pure lead, lead dioxide, and sulphunc acid The 
lead IS deposited back on the negative plates, the 
lead dioxide on the positive plates, and the acid 
jemams in solution The cell has been rextered to 

ita original “charged” condition This is what happens 

when you take your automobile storage battery to a 
garage for recharging 

Since a storage battery cell in use deposits the 
mlphate compound on the plates, the weight (ac- 
tually, the specific gravity) of the solution gradu- 
ally decreases That is why a hydrometer serves 
to reveal the condition of storage battenes of 
tfa» type A fully charged battery will show a 
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hydrometer reading of about 1.30’; a discharged bat- 
tery vrill show about 1.15° is>^e Hydrometer). 

After all the lead sulphate has been transformed 
in the course of recharging a battery, the recharg- 
ing current begins to break up the water {hydro^ysjs) 
into oxygen and hydrogen which bubble away. This 
(plus normal evaporation) explains why water must 
be added to storage battery cells from time to time. 
The sulphuric acid, on the other hand, undergoes its 
chemical changes without loss. 

In the Edison storage hatlenj the positive plates 
contain nickel hj’drate; the negative plates, iron 
oxide. The electrolyte used in this battery is a 
solution of caustic potash. Each cell develops only 
about 1.1 volts, but it is hghter in weight and longer 
of life than the lead-type cell. The md.d-cadmtnm 
battery, which was used for many years m Europe, 
has a positive plate of nickel and a negative plate 
of cadnnum. The electrohde is an alkah. This 
battery is especially useful for supplying very heaw 
current loads for a short time. 

Bava’RIA, Gebjiant. The traveler who approaches 
this part of southern Germany from the north is 
struck by many contrasts. Bavaria is a region of 
gr«n-clad mountains and fertile vallej-s, and its dark- 
haired people differ in many wav-s from their hght- 
haired Prussian neighbors on the north. In general, 
they are more easygoing and tolerant, and they are 
more ardently devoted to music and color, ^eir 
country is the true home of German art. 

Careless of the rush of modem factory iudustTv 
the Bavarian countrysides have kept something of 
the warm picturesqueness of the Middle .Ages, 
peasants in the more remote valleys still wear quaint 
costumes, rich with embroidery and silver buttons. 
The herd-girls, in their dark full skirts and scarlet 
bodices^ with white sleeves, may still be seen guard- 
ing them flocks on the distant hills just as their fore- 
bears did four and five centuries ago. Even in 
the towns and larger cities descendants of the 
famous gild craftsmen of former dar-s still labor 
in their little shops. They turn out the skilled 
handwork in wo^ and metals for which this 
part of Germany has been famous since medi- 
eval times. 

In Contrast to Rest of Germany 

Cut off by wooded moimtains to the north- 
east and northwest, and by the towering mow 
peaks of the Alps to the south, Bavaria has un- 
til_ the past century run a separate course in 
spirit and politics from the rest of Germanv. 

^Tien their northern neighbors followed Luther 
in the Protestant Reformation, the Bavarians 
remained Roman Catholic. AVhea Xapoleon 
overran Europe, Bavaria sided rrith the French. 

■RTien Pnrssp and Austria fought in IS66 it 
helped Austria. Even after the formation of the 
German Empire in 1S71, Bavaria kept its own 
army and postal m-stem, its own laws and cus- 
toms and rfs own royal family, which continued 
to rule until the revolution of 19IS. 


From the days of the Roman Empire, where 
boundaries followed the Danube and Alain rivc-^ 
squarely through the middle of Bararia, the Bavrr- 
ians have been intimately associated with Itafcn 
civiliration. A rich commerce flowed northwa.ri 
over the Alpine passes to the ancient cities of .A^I;^ 
brrrg, Regensburg (Ratisbon), and Xtiremberg. 

Bavaria thus early became a center of wealth cri 
learning. Out of the in tima te associations in whidi 
Bavaria formed the litrk between the Latins to the 
south and west and the Teutons and Slavs to the 
north and east, grew the cordial adaptable spbt 
found in the Bavaria of today. 

The pack mules, heavily laden with the rich afo. 
tapestries, and spices of the East, which wound then 
way through the high passes of the Bavarian Aim, 
were gradually replaced by iron rails and locomotiTES 
But old Nuremberg remained the commercial and 
industrial center of south Germany. Alunich. which 
became the capital as well as the literaiy and art 
center of Bavaria, came to hax'e a thoroughly mol- 
em appearance with its broad streets and beautnd 
buildmgs (sec Alunich; Xuremberg). 

In the southern mountains lies the village of Ober- 
anunergau. From 16-3-i till the second AVorid AVsr, 
with few lapses, the villagers presented their famed 
Passion Play every ten years. It portrayed the last 
days in the life of Christ, interspersed with music and 
tableau-x. About 1,000 xillagers took part in tb® 
all-day drama (see Oberammergau). 

A Land of Varied Products 
Northern Bararia is noted for its grapes and to- 
bacco. But most of the crops, notably grain, ho^, 
and potatoes, are grown on the Danube's alluvial 
plain that belts central Bavaria from west to east. 
The .Alpine foothills in the south specialize in stoci 
raising and lumbering. Porcelain clay, marble, gi^- 
ite, salt, iron ore, and other min erals are wide- 
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Esifeifl. B-Tirr: miimifactiires toys, porcelain, beer, 
cherdfels, testiJss, and iron and steel products. 

For centuries Bavaria was one of the great duchies 
of the Holy Roman Empire. It became a kmgdom in 
iSOo when Napoleon, in gratitude for aid given him, 
had its elector crowned. The kingdom joined the new 
German Empire in IS71. After the first World War, 
Bavaria set up a republic (1919) but joined the Reich 
again in 1933. At the end of the war (1945) it was 
inc'uded in the United States zone of occupation. 
Thousands of German refugee were admitted from 
Czechoslovakia’s Sudetenland and from areas m east- 
ern Germany occupied by Poland. Area, 29,334 square 
miles; population (1950 census), 9,126.010. 

BE-\X. One of the most valuable vegetable foods 
is the bean. It is rich in carbohydrates, protems, 
minerals, and vitamin B. This food value makes beans 
an inexpensive substitute for meat. 

Since prehistoric times beans have been useful to 
mankind . The broad beanhas beeneateninEurope since 
men fir^ began to grow crops. Beans were cultivated 
in Wedco and Peru long before the white man came. 

This plant also helps to enrich the soil. Its roots 
shelter nitrogen-fi.xing bacteria. The surplus nitrogen 
not used by the plant is stored in the roots and 
passes to the soil when the plant dies {see Nitrogen). 

Beans are pod-bearing Oeguminous) plants. '"The 
pods develop from the butterflv-shaped flowers and 
are from two to eight inches long. These pods and 
the seeds within furnish us with food. 

They are eaten at various stages of their growth 
dependmg on the variety. Sometimes both pod and 
^ are eaten together when still young and green 
Sometmes just the seed is eaten before it becom 
Most b^ns grown commercially m the United States 
The pods are allowed to mature 


fully and the dry beans are then harvested by machine^ 
THE SPROUTING 


There are manj' kinds of chy beans, both white srj 
red. The white “navy” (pea) bean is used for Md 
beans. Jlichigan and New York lead in its producti'r: 
The Great Northern closelj' resembles the pea bean. It 
is raised in the western states. California is the lad- 
ing producer of diy lima beans. This state also grow 
most of the blacf^^yes. This tj^pe of cowpea is nantsd 
from the black oval aroimd its germ, or eye. 

Among the red beans, the red Iddney, the pinto, sii 
the pin/; are the favorites. The red kidney, grown ei- 
tensivelj- in New York, is used for ca n ned chi cos 
came. The pinto, a pinkish color mottled with brotti, 
came originall}’' from AIe.xico but is now grown in CoL- 
rado and New Mexico. The pink bean, another favo’- 
ite of Latin America, is raised in California. 

.Snap or green beans are picked when the seed.- sk 
still small and the pod is juicy, since both seed ari 
pod are eaten. A yellow v'ariety is the trax bean. Snap 
beans are sometimes called siring beans. But tk 
threadlike growth along the edge of the p(^, whiA 
gave them their name, has now been almost elimina ted 
Most fresh snap beans come from Florida. New l ork, 
Oregon, and Alarj’land raise large crops for earning- 
Delaware, New York, and New Jersey lead in 
ducing green lima beans. The .Asiatic mung bean fc 
raised in Oklahoma. In the Orient it has many n=<3, 
but m the United States it is raised mainly for ib 
tender sprouts. These are used in Chinese diah6= 
Many bean plants have other uses. The sot!'- 
runner is grown as an ornamental vine. CotipfossK 
grown to enrich the soil or as a forage crop. The to^bvi 
has many practical uses {see Cowpea; Soybean). 

Beans belong to the family Leffurninoseoe. Thepeates^ 
Great Northern, kidney, pmto, pink, and snap 
varieties of Phasrolus vulgaris. Scientific name^ of o s 

kinds are broad^bean, yfcfa /a6a; scarlet runner, Bfoer-* 

cocerneous; cowpea, Vigna sinensis; sojbean, Gft/cior rv- 

limn D*. 1 


AND 


You can make this eapenment in your home P e„i 

side of a small wooden box with a Dane of i Pne 

box with earth and plant 

an mch below the surface. Coveft^ 

a piece of cardboard that be nem 

mg day by day the progrfcs of th^pWr^ Jl’i'’ 

stages of the growth are dlu-^ated^and Wow 


liEQabean, Phascoluslimensis; mung bean, 

early growth of a bean 







t>E\R The bear family includes the largest of all 
^ fleah-eatiog land sniraala Lions rarely weigh sa 
much a* fiOO poun U and the biggest tigers atop short 
of 600 pounds but the polar bear and the gnrtly may 
neigh as much as 9W or 1 000 pounds The great 
Alaskan brown bear baa been known to stale I 500 or 
1 600 pounds At the other extreme the two sniaMcst 
members of the family— the Malayan bear or son 
bear and the spectacled bear of the Andes Mountains 
—weigh leas than 100 pounds 
la character and hab ts beats show as much vam* 
tion as they do in size Some like the grudy the 
poUr bear and their tiny cou«in the sun bear are 
1 kely to be short-tempered and savage But most of 
the others are peaceful easy-^oing animals The polar 
bear is one of the best swimmers among land an mals 
the common black beat and most of his smaller rela- 
tives ate skillful tree climbers 
Bears are also remarkably adaptable to varied con 
ditions of life Members of the fanuly are fonod in 
mountains and lowbnds and m e\ ery climate from the 
trop cs to the Arctic Almost all bears can adjust tl^ 
selves easily to life in captivity Their adaptabihty 
IS part cukrly marked in their feeding hab ts Though 
they are classed as fie h-eaters their teeth are sint- 
ahle for e ther tearing floh or gi nding vegetable 
food and their diet is likely to inclu le gras? gram. 


roots nuts fruit grub* insects snails crabs fmg« 
snakes eggs feOi — almost anything m fact that u 
eaten by any animal Most burs arc especially fond 
of ants and of honey 

Dears seem clumsy creatures This « due to their 
peculiar ga t In the first place hears arc planti 
grsHe or Bat-footed the heel of the foot rests on 
the ground hke a man a (see Foot) In the sccon 1 
place they move both legs on one b de of the body 
forward at the same tune This gives them a rolling 
iDotioti Yet they can be swift and rumble in act on 
galloping fast enough to overtake any human runner 
and they wn stand on their hind legs and strike o t 
like a cat with their powerful front paws 

Their awkward appearance and their usually slow 
leliberate movements have led to the common behef 
that bears are stup d Old fables and folk tales often 
represent the bear as the victim of practical jokes 
^>ed by the other animals Zoo keepers however 
agree that bears are among the most shrewd and intel 
hgent animals that they have to deal with Many 
stones are (okl of their patient ingenuity in getting 
out of cages 

Most wild bears hibernate from two to six months 
even in warm climates where food is plentifuf the year 
rojrd but in captivity they rarely do so The winter 
qiartera msy be a cave tie base of a hollow tree 
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or a den that the bear scoops out for itself Some- 
times it coiers itself with leaves and grass, leaving 
only a small air hole (see Hibernation). Here, in the 
winter den, the young are born, from one to four at a 
time. The cubs are almost hairless and extremely small 
and helpless at birth. They remain with the mother for 
more than a year. 

Bears are widely distributed throughout North 
America, Europe, and Asia, and some parts of 
northern Africa. Only one species is found in South 
America, and none in Australia. 


HE LEARNED TO 
SCALE TREES 
AS A CUB 



The American black 
bear xs a good climber 
and acrobat in spite of 
his size. 

The bears of North America 
constitute four distinct and 
easily recognized groups. 

Their common and scientific 
names are; black bear (Bvarc- 
tos arnericayius); grizzly bear 
(Ursiis hombiUs); Alaska bronm bear 
polar bear (Thalarclos mariltmus). ' 

orig“.ally found in all parts of 
the Isorth ^eriran continent, except in the extreme 
north, and It st^ exists nherever there is exiensive 
forest land sufficient to shelter it. Though per- 
sistently hunted for several hundred years, it is 
foimd m the Adirondacks and in Neu England In 
the faU nhen the coat of this bear is at its best ‘t^ 
fur IS entirely black except for a bro™ pTtl t £ 
muzzle and an occasional nhite spot on the breast 
Its hearing and sense of smeU are ven' kepr, i 
enable it to avoid its enemies. The ]ea?t suslfoS 
sound or odor is sufficient to start it from ifs h," 

s.” » 


The cinnamon bear is a color v^ariation of the black 
bear, both tj^ies being found in the same litter. For 
a long time after its discoverj^ the cinnamon bear a as 
believed to be a distinct species, and most of the early 
accounts described it as being equal to the grizzlj in 
size and exceeding it in ferocity. But science since 
then has established the true position of the cinnamon 
bear, and now it is regarded as the shy inoflenshe 
ammal that it reallj' is. 

Five other sub-species of the black bear are now 
recognized, four of which closely resemble the main 
tjqie. They are found respectivetyin Florida, 
Louisiana, Labrador, and Queen Charlotte 
Islands. The fifth, the glacier bear, is of a 
rare bluish-^ay and is found in Alaska, 
in the vricinity of Mount St. Elias. Like 
the cinnamon bear, the glacier bear uas 
formerly thought to be a distinct species, 
but a litter of young ones, in which both 
tj-pes were represented, established the 
true relationship. 

The black bear is often seen in capthit}' 
and is a favorite with 3'oung and old. Its 
habit of standing erect, its droll appear- 
ance, and its plaintive appeals for dainties, 
w Inch are generally accompanied b^m whine 
like that of a child, gi\ e it a human aspect. 
This is further heightened by the amusing 
antics of the cubs, which may be likened 
only to the romping and wTestling of bojs. 
Black bears have a keen sense of humor, 
as evidenced by their fondness for ducking 
one another in a pool. Dr. Homaday sal's 
these bears are easily kept in captivity, and 
if properly fed and not too closely contoed 
they are good natured and contented. 
America’s Fiercest Animal 
The gnzzly bear, or “silv'er-tip,” in- 
habits the western part of North America 
from the Arctic Ocean to southern ]\Iexico, 
and from the Rocky Mountams to the 
Pacific. There are several varieties. In size 
, . , , ®'^me about equal that of the black bear, 
f L ^ '^^gnst reach a length of eight feet and a w eight 
^ ^ capable of carrj’ing off 

sma horses and cattle. The3' vary in color from a light 
black. The tips of the hairs are 
8 er givrnig them a grizzled appearance, whence 
come the names grizzly and silver-tip. 

f gnzzly is the fiercest and most dangerous 
er^n mammal. The Indians feared it and the war- 
or w o overcame a large one w as v'erv’ properly reg.ard- 
ed as a great brave. „ 

The grizzly pos- 
sesses greater intel- 
ligence than the 
black bear, and 
when wounded or 
brought to bay is a 
dangerous antago- 
nist. The coming of 
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The bear leaves a footprint much like ^ 
man’s. The claw marks teli you that ho 
cannot draw xn hxs claws as a cat does. 
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N a day in eurnnw-r t^vo little bears vac 
pUyuig together on a hdl^ide 
‘ What tan '?ve do, Blackie? ’ Ginger a«ked her 
brother ' There must be lots of thmgs ne ve never 
done yet ” 

‘ 111 tell you "Blaokieansrrered ‘ Letshidemtbe 
bushes 80 that mother can t find us wbut she comes 
back " 

‘ You know very well that mother wiU find us’ 
Ginger Baid ' She 11 smell us nght an ay ' 

"/ can bide so mother won t find me ’ Blacbo 
boasted “Icsnhidesoshecouldnt ever find me' ’ 
'You can not! Ginger said quickly ‘Mother can 
find anything anywhere just by smellmg it ' 

Blackie did not answer Going over to hiS «ster he 
gave her a push that sent her sprawling on her Uttte 
back Ginger got to her feet and rushed at BUckic as 
hard as she could She loved a rough and tumble just 
as much as be did 

Blackie saw her coming and was ready for her 
Rising to his hind legs, he gave her a sraack Thia 
time Ginger did not fall , instead ri e rose to bw hind 
legs too and cuffed Blackie on the ear 
The two httle bears were so busj scuffling that they 
did not see the mother bear coming toward them 
Suddenly her big paw reached out and . 

‘ Wooff'” said Blackie, sitting down on the ground 
Very hard 

“Whuff'" said Ginger, landing near him 
'‘Stopit'”saidtheniothcr ‘ Listentome! Ihavc 
a treat for you I know where there is something 
Specially good to eat— something that you both like 
A ery ciueh " 

‘Whatisjt? What 13 It? ”cned both httle bears. 



‘ Jtis honey'” 

‘ Oh— Oh— Oh'” Blackie and Ginger stood on 
theirhindlegsand waved tbeirpawajoyfully ' Where 
isH, mother? WhereuJt? Howdidyoufiridit? 

‘ 1 eoeUed it ' she answered. ‘ I think it is m an 
old tree on the other aide of the hill It won t take us 
long to get there Come along! Single hie' ’ 

She started olT rolling her great body from side to 
side The little beam followed trying to walk just as 
she did They lifted both feet on one side at the same 
time first the ngbt and then the left, then the nght 
and tbea the left And they put their feet down fiat 
jast as ahe did, leaving tracks that showed the prints 
of tbeir clawa 

‘ Look, »nothpr!'’Gingetcalled out ' Blackieisnt 
conungl He s back there looking for grubs under a 
stonel ' 

Mother bear stopped and turned her bead ‘ Black. 
»e' ’ she called sharply, ' enme along! You can hunt 
for gruta any tune, but you don t get honey every 

‘ But I m hungry noui ” Blackie said, turmng over 
a large stone with hu front paw, ‘ and it's a long way 
to the honey tree” 

The mother bear started back toward Blackie He 
gulped down alarge fat grub and came running toward 
her ' I'm coming, mother,’ he called. ‘ Imhunymg 
as last as lean.” 
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Then for a Tvhile the two httle bears Mowed her 
without a word. 

_ Presently Ginger whimpered. ‘-It’s hot and I'm 
tired. We’ve walked a long wav, haven’t we’” 

“I’m not tired,” Blackie said. “I can walk ever 
and ever so far and not get tired.” 

“I wish the honey tree wasn’t so far awav,” Gin<-er 
complained. “I wL=h we were back in ou^ nice dm 
with mother to feed us.” ’ 

“Ho! I don't,” Blackie said scomfuUv. “We’re ton 
old to d^ mhk MW. And anyhow, I like grubs and 
™t and bemes better-and honey,” he added. ‘<1 
like koney better than anj-thin<'.” 

“I do too, only I don’t like to walk so far to get it 
Do you rememte how dark the den was, BlacUe’” 
Of coume I do I remember aU about it. We 
were bom there, and for a good manv dam we didn't 

“I like honey better than 
anything,” said 


“A'ou don’t remember that at all, Bladne Bkd 
Bear' Mother told j'ou that — heard her! Ard I 
heard her tell j’ou that we didn’t go out of the da 
until we were tliree months old! I don't believe ya 
really remember anything about the den.” 

“I do too!” Blackie said crossly. “I rememhr 
that it was cold.” 

“That’s because we didn’t have nice thick fc 
then,” Ginger said. “Alother told me that we dida'i 
have much fur at all when we were bom. We werea’t 
very big either — ^we weren’t much bigger than 
squirrels! ’’ 

“I was neter as little as a squirrel!” Blackie said 
very angry at the thought of this. “Was I, mother?’’ 
he called. “Was I ever as little as a squirrel?” 

“Yes, you were,” his mother said, “butyouchfldia 
had better huny up. We are getting near the honey 
now. It’s in that old hollow stump right over there. 

The two little bears forgot everything else and nn 
to catch up. 

“Um-m!” Blackie said, s niffin g the air, “doen tit 
smell good?” 

“Yes,” Ginger answered. “Only I hope the bee= 
won't sting us the way they did last time.” 

The mother bear went straight to the stump. The 
bees buzzed and swarmed angrily, but she paid to 
attention. She began to scratch and tear at the rottin? 
wood to make a hole big enough for her paw. 

“Oh, dear!” cried Ginger, holding her paws tohs 
tender little nose, “a bee stung me right on mynoss’ 

“Ouch!'' Blackie cried at the same time, "a te 
stung me on my head.” 

The mother bear kept cn tearing at the stump with 
her strong claws. Her fur was so thick that the hefe 
couldn’t sting her easily. Even though one or two id 
sting her nose, she didn’t mind much; she was so eager 
to get at the honey. 

TVhen the hole was big enou^, she put in her paw 
and brought it out dripping with honey. “ Delicious* 
she smd, as she licked off the sweet 
Blackie and Ginger stretched up on their 






put In thetr pswa too They gobbled down the honey 
as fftst as they could The angry boss stung them and 
the httle bears whined and whimpered but kept nght 
on eating 

"Wasn’t it good7'’EUokie said when all the honey 
was gone ‘ t wish we bad honey every d4y ’ 

“Well, I wish the heca wouldn’t sting so hard ’ 
Gmger said, nibbing her sore nose 
"Come, children,” their mother said ‘ We will go 
over to the shade, away from the bees, and take a 
nap” 

The little bears were go full of honey that they were 
glad to be down Gmger dropped off to sleep at once 
Suddenly Dlackie raised his head. 

‘ What’s that, mother? What’s that queer acrstcb' 
ingBoundlhearJ" 

"That 13 Something you ought to know about 
Come With me and 1 11 show you " 

They waddled over to a clump of bushes oesr a 
tall smooth tree The httle bear looked throi^ the 
bushes and saw a strange sigJit 
A huge beat was standing on bis hind legs scratchw^ 
on the tree as high as he could reach 
Blackie watched him a moment in silence Ws 
couldn’t understand what the bear was doing Hn 

nanUd to know. So he walked Straight through the 

bushes and called out- “What are you gcratchms 
that tree for, Black Bear?” 

The black bear stopped his gcratchmg and looked 
down at httle Blackie. “This is n scratching tree,” he 


said m ft big gnilT voice ‘ Don t you know what a 
scratching tree is’” 

‘ No, 1 doo t. What is it’ ’ 

‘ Uisft,tt«ethathij-beM&Mratclicn ' 

‘ Why do you scratch on it’ ” 

‘ S<»ihatother bears thatcomcalongwill know who 
hasbeenhere. Look! Thatisroymark— theonethat 
IS hipest up on the tree No other bear who has 
scratched this tree is as big and strong as I am " 
Blackie stared at him with big e>es ‘ He s a ter- 
ribly big beat, isn’t be, mother? ' he said. ‘ I’d like 
to Im as big as he IS '* 

‘ Maybe you wiU be some day,” his mother said 
When they pot back to where they had left Gmger 
she was awake and ready to play agam 
' Isow what can we do, mother?” she said “I'd 
like to do something I ve never done before ” 

‘ How would you like to fah? ” her mother asked 
‘ Is it fim?” asked the httle bears. 

‘ Lots of fun, and besides fsh aro good to eat ” 
“As good as honey?” Ginger asked eagerly 
‘ THiey have a different taste,” her mother an- 
swered, ‘‘but they’re good " 

Their mother took them down the hfllside, along a 
path that other bears Lad made when they went to 
fish Presently they came to a little stream ' Now 
watdi me ” she said, “and do just as I do ” 

She stood ftt the side of the stream and put her 
front paw in the water For a long time she stood 
perfectly stiU. waiting. All of a sudden she scooped it 
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through the water with a splash and brought out a 
handful of httle fish. 

‘‘Oh, let me ta^te them''' Blackie cried 

“No! You will neier learn to fi«h if I feed \ou 
You must catch j our own food ’’ 

So the two httle bears stood beside the stream and 
tried to do just as their mother had done. At first 
they onl}’ brought up water in their paws, but by and 
by each of them caught a handful of httle fish. They 
felt very proud of themselves. 

Suddenly the mother bear rose to her hind feet and 
moved her head from side to side, sniffing the air. 

“Climb this tree, children! Quick!” she said. “I 
smell danger'” 

“I’m too tired to chnib.” Ginger said. 

“Go up this tree, as I tell jou'” the mother said 
sharply. 

Ginger moved so slowly that her mother gave her 
a push. Blackie followed a httle more quickly. The 
mother bear, back of him, prodded him on with her 
nose until at last thej' were aU safely up. 

For a while they lay veiy still on a high branch and 
waited. The mother bear kept sniffing the air. Pres- 
ently she said: “ I think it was that cross old Ijms we 
saw last week. But he’s gone now. Let’s go down.” 

Then they aU three climbed down again — tail first. 
Blackie and Ginger were even slower coming down 
than they had been going up, because they kept looking 


“Climb this tree! Quick! 
I smell danger!” 


down over their shoulders to see where they were 
going 

' I don’t like to climb trees,” Ging^ said. “It's 
too hard for little bears ” 

“Commg down is worse,” said Blafckie. “I can’t 
see where I’m going.” j 

“You must alwaj’S chmb a tree when you smell 
danger,” their mother said. “Remember that, both 
of you.” t 

The sun had set and the air was getting chilly 
Blackie and Gmger were sleepy . j 
“Can’t we go back to the den tonight, mother’” 
Ginger asked. 

“ No,” their mother said. “TVe frill sleep out in the 
woods all summer. "When it get^ cold we will go to 

our old den or find a new one anS stay’ there until it 

» ' 
is sprmg j 

“ What win we eat?” Blackie asked quickly. 

“We will not eat,” his momer told him. /“We 

won’t be hungry'. Before we go into the den ^e will 

eat and eat and eat until we are,^ery', very fat! Then 

we won’t need food all winter.’/ / 

“I like fish,” Ginger said slrepily. 

“ I hke honey better,” said felackie. 

“Enough talking, children!* Go to sleep!’’ 

The two little bears were ^ tired with all they had 

done that day, that they wCTe glad enough to cuddle 

close to their mother and close their eyes. ^ 








many miles the river forms the boundary Irtneea 

leuisiana and Texas— hea about 22 m !es east of Beau 
mont fthich is on the Iseches Rner Port Arthur 
on the west shore of the tidal IS-mile-long ami 9 
mile'Wide Sabine Lake is about 17 miles soutl east of 
Beaumont The Gulf Intracoastal l\aterway enters 
the Sabme River from the east at Orange From Sa 
bine Lake it extends westward as far as Brownsville 
at the extreme southwest tip of Texas Barge traffic 
over this waterway can reach every po nt of the Gulf 
Coast area and the Mississippi River system Ocean 
traffic reaches the three cities through the canalized 
Sabme Pass Sabine Lake Sabine River and Neches 
River (see Canals) 

All three cities have shipbuilding yarrls that make 
and repair bargM and ocean going ships The great 
industrial area also makes n I well drilling t ols and 
machinery and large seagoing oil drilling dreilgca 
that pierce the offshore bottoms m the never-ending 
search for oil 

Besides the petrochemical mdustnee which m 
elude the manufacture of synthetic rubber and nylon 
salt the industries in the area produce steel oil cans 
and barrels and other fabricated iron and steel goods 
The lumber industry important before the Civil War 
13 still active and pulpwood industnea have beeti 
introduced The area has long grown much ncc and 
nce-processing factories are prosperous The grass- 
lands of the area are grased by some 80 000 head of 
cattle many of them Brahman Sw iss hybrids immune 
to the warm temperatures and to tbe stings of the 
ar(>a t ewarmmg mosquitoes (set Cattle) 

The Story o( Beaumont 

Orange was settled some time before 1S20 and Port 
Arthur was established by a wealthy and vigorous 
promoter in 1897 Beaumont was settled m 1825 by 
hoahTens oTennes«eean BylSSOsevenhousesand 
a trading post had been built on the site Beaumont a 
first industry was a pUnt for rendering tallow 

A town plan was made in 1835 By 1510 Beau 
raont a settlers had entered the lumber bus ness Cat- 
tle cotton and sugar cane w ere already being raised 
m the vicinity bhallow draft schooners and stern 
wheel nver steamers earned the products down the 
Neches and through Sabine Lake and Sab ne Pass to 

ew Orle ms and other markets Before the Civil W ar 
nee was experimentally planted 

After tie Civil War Beaumonts lumber was m 
great demand for rebuilding the South Bearnnonta 
first great fortunes were won in thfe lumber inlustiy 
River traffic dwindled wvth the conuBg of the rail 
roada but nee plantings increased The United 
States first nce-polishing mill was built in Beaumont 
m 1S92 By 1900 the wealth of the r ce prucessois 
rivaled that of the lumber people 

Beaumonts modem importance began m 1901 
That year a wildcat well dnlled in Spmdletop Mound 
just south of Beaumont came in as a gusher that 
spouted as high as 200 feet Before tbe oil Sow was 
controlled at the end of eight days about 800000 
barrels ran free on tl e ground The town then with 



a populat on of about 0 500 was quickly overrun by 
oil prospectors gamblers and Cajun (Acadian) 
and Negro workers More wells were dnlled 
By 1903 in order to increase the transport facil 
lUes the Neches channel hod been dredged to nine 
feet Sabme Pavs and the east side of Sab ne Lake 
had been dredged when Port Arthur was estabbshed 
By 1916 ell these channels had been deepened to 25 
feet Now the canal red route to the sea le a mini 
mum of 34 feet deep and 200 feet wide As the oil 
from Spmdletop dwindled other fields were tapped 
Id 1920 deeper dnlbng brought m new supplies fiom 
Spmdletop hlound hlore than 30 pipebnes were laid 
to fields in Texas Oklahoma Lomeiann Arkansas 
Kansas and New Mexico Through these Bows 
petroleum to keep the refineries and petrochemical 
plants of tbe Sabine-Neches industrial area busy 
Even before the second World War the area had set 
up petrochemical plants During and after the war 
more such mdustnes were created and built In 1919 
Beaumont discaided the aldermanic form of govern 
ment for the c ty manager commission form (See also 
Petroleum Texas ) Population (1950 census) 94 014 
Beaver Old Ind an tales credit beavers with great 
wisdom Like men they have developed the art of 
Itvmg and working together As an aid to the r social 
life they have developed great engmeenng skill and 
(he special physical equipment that goes with it 
The beaver belongs to the order of rodents or 
gnawing animals and ix the brgest of that group in 
North America An adult beaver measures from 30 to 
45 mches from its nose to the tip of its tad Its 
weight IS from 35 to 70 pounds Its coat is composed 
of long redd sJ brown outer hairs and a soft brown 
uoderfur which keeps it warm 

Like other rodents the beaver is equipped wxth well 
ifevelbped front teeth set in strong jaws These 
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A PICTURE-VISIT TO A BEAVER POND 
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uuBB lue wans, occasionally beavers keep an air hole open in the ice. 


teeth have a very hard layer on the front surface and 
a softer backing. Since this softer part wears away 
faster, It always leaves exposed the thin, chisel edge 
of the front layer. In addition the teeth are always 
growing to make up for overall wear. 

The beaver’s hind feet are large, and webbed for 
swimming. His front feet are small and handhke and 
are used for picking up and carrying things The 
second toe on each hind foot has a double claw for 
combing his fur. iHthough slow -moving on land the 
bea,x'er is a splendid dteer and swimmer, and can re- 
main under water as long as 11 minutes. 

The beaver’s tail is his most distinctive feature 
It IS about 10 inches long, broad and flat, and covered 
with a homy and scaly sUn. It serves as a prop 
when the beaver sits upright and as a rudder and 
scull W'hen he swims As a danger signal to other 
beavers, he slaps it loudly on the surface of the water 

Home Life of the Bea^e^ 

A beaver begins life in a litter of “kittens,” usuaUv 
four in number, and bom in April. A mother beaver 
sometimes will raise more than that number— her own 
offspnng and also the young of another that has died- 
for beavers always look after the community orphans’ 
Kittens eyes are open at birth, and by the second 
w eek they are able to swim about with their mother 
They stay close to her for two years By the third 
summer they are mature and ready to begin life in 
earnest. At this time they take the mate they will 


keep for life. If the colony is crowded, a pair may 
start out, toward the fall of the j-ear, to found a 
new- colony. 

The pioneering pair locate a fairly deep, slow- 
moving forest stream and dig a burrow into the b.iiik, 
starting below the surface of the water and slantmg 
upward to a small room above the high-water mark 
This is onlj' a temporary- residence in which the first 
litter of young will be bom. Not until the following 
autumn does the couple set about building a perma- 
nent home. By this time the kittens are able to play 
by themselves. 

Construction of Dam and House 
The father and mother first select a narrow, shallow 
place in the stream as a site for their dam. They 
gnaw down a number of aspen, birch, or willow 
saplings, which they drag and float to the chosen 
There the beax-ers bury- the tips of the branches 
m the inud, leaxing the butt ends pointing upstream, 
nto this foundation they fit and pile more saplings, 
adding mud and sometimes stones until a strong 
arrier is built. It is not completely watei tight, and 
allOTO enough seepage or overflow to keep the water 
i*nnn dams hax-e been found more than 

,000 feet long and higher than a man’s head, but 
work of many- generations of beax-ers 
e chief purpose of the dam is to create a pond in 
w ich the xvater lex-el will not change much so that 
the beaver house can be fitted to it. 
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This house, or “lodge,” consists of a platform of mud 
and sticks constructed some distance from the bank. 
tVhen the platform has been built up a few inches 
above the water, they fashion a dome-shaped roof 
over it. The house may be woven entirely of sticks 
or of sticks, brush, and sod combined. Before the 
coming of vinter it is plastered with mud. The room 
inside may measure ten feet in diameter and three feet 
in height. Entrances open well under the water, so 
the beavers may pass in and out under the nanter ice. 

Beavers feed mainly on the bark of poplar, aspen, 
nUlow, and birch trees, and they gather an autumn 
harvest just as farmers do. ^Mhen the construction 
work on their home is finished, whole groves of these 
trees are cut down, brought to the pond, and sunk to 
the bottom near the lodge. 

Beavers have a reputation for working continually, 
but actually they are much niser than that. After an 
autunm of sustained toil, they spend their ninter at 
rest, swimming out of their nami, drj- lodges only to 
pluck a twig or branch from their stor^ouse under the 
ice and returning to munch contentedly inside. In the 
summer beavers often go exploring and maj’ msit 
other colonies. 

Among themselves beavers are affectionate. When 
several families live in a colony, the group is friendly 
and sociable. Taken n hen young, they make fine pets. 
Tame beavers are fond of bread, oatmeal, and apples. 

Economic Value of the Beaver 
The soft, thick underfur of the beaver has long been 
highly valued by man. During the 17th, 18th, and 
^ early 19th centuries bea;-er skins held first place in 
the world’s fur trade. Warm coats and the tall hats 
called “beavers” were made from them. Once plenti- 
ful throughout the wooded parts of the Xorthem 
Hemisphere, beavers were almost exierminated by 
trappers (see Purs and Pur Trade). Today they are 
strictly protected, and many widely scattered colonies 
are prospering. 


Beavers have been called “the original conserva- 
tionists.” The ponds formed by their dams fill up in 
the rainy season and give out water slowly during dry 
'' ^ther. Thus they not onW check the erosion caused 
bx swollen streams but help to keep water in the 
stream b^s all year, watering both crops and stock. 
The scientific name of the North American beaver 
is Castor canadensis. The Old World beaver {Caslm 
fiber) was formerly common in England, Prance, Ger- 
many , and elsewhere, but it is now practically un- 
knorni except in parts of the Scandinax-ian penin- 
sula, Germany, and Siberia. The so-called "mountain 
beaver” (Aplodontia riifa) of the Pacific coast range' 
belongs to a different family. It resembles a small 
groundhog. 

Beck'ET, Thomas (or Thomas a), Ahchbishop of 
Canterbury (in8?-1170). In the cathedral of Can 
terburx , England, is a chapel v, here once stood the 
shrine of the murdered archbishop Thomas Becket 
Por centuries after Becket’s death countless people- 
including Geoffrey Chaucei'— made pilgrimages tc 
Canterbury “the holy blisful martir for to seke ” 


The saint at xvhose shrine the pilgrims worshiped 
xx-as the son of a French merchant xxho had settled in 
London. He studied for the church in both England 
and Paris and became archdeacon of Canterbunx In 
1 154 Heniy II gax'e him the important office of chan- 
cellor of England. Thomas xx'as tall and handsome. 
He lox'ed splendid clothes and laxdsh lixdng. He en- 
deared himself to the king bx- his love of fun and sport 
as xx-ell as by his ability in xx-ar and skill in diplomacy. 
The two became bosom friends. Soon, hoxx'ever, their 
friendship turned to the bitterest enmity. 

A burning question of the time xx-as whether church- 
men should be subject to the king and his courts or 
only to the pope and the ecclesiastical courts. “Bene- 
fit of clergy” e.xtended not only to priests but to many 
clerks and officials who had obtained minor orders. 
Many persons xx-ho were practicallj' laj-men were 
therefore able to escape due punishment for their 
crimes, since church laxv forbade the death penalty. 
In eight years of Henrj-’s rule, a hundred murders had 
been committed by persons xx-ho claimed benefit of 
clergy and suffered onlj- light sentences xx-hen they 
were condenmed. Henry- xx-anted the lay courts to trj- 
clergx-men accused of crimes. He objected also to the 
xx-ide povx-ers exercised by the church ox-er laymen in 
the matter of xvills, inheritance, and similar questions. 
To further his ends, he decided to appoint his good 
friend Thomas to the highest church office in Eng- 
land, that of archbishop of Canterbury. 

Thomas protested, because he had serx-ed under the 
former archbishop, and he knexx- that in that office he 
would be forced to uphold the authority of the church. 
Henry insisted, and the appointment xx-as made. 
Thomas at once adopted a life of great austerity and 
became a zealous churchman. A furious quarrel be- 
gan. Henry- obtained the agreement of the other Eng- 
lish bishops to the Constitutions of Clarendon (1164), 
xxhich sex-erely limited the sphere of church laxr. 
Becket rejected the Constitutions and fled to the 
court of Henry’s enemy, the king of France. Heiuy- 
seized Becket’s rex-enues and e.\iled his relatix-es. 

After sex-eral years a peace xx-as patched up. Becket 
returned to England in 1170 and at once proceeded to 
e.\commumcate the bishops who had done the king’s 
commands while he was away. This fresh act of defi- 
ance stung the quick-tempered king to fury. “My 
subjects are sluggards, men of no spirit,” he cried. 
‘ They keep no faith xx-ith their lord; thex’ alloxx- me to 
be made the laughingstock of a loxx--bom clerk!” 

Four of the king’s ox-erzealous knights, hearing 
these words, hastily- crossed the Channel (for the king 
xxns in Normandy-), proceeded to Canterbury-, and 
killed the archbishop in his oxx'n catliedral. This sax-- 
age deed shocked all the Christian x\-orld and xx-as sin- 
cerely- regretted by- Henry- himself. Hemy- xx as forced 
by- the pope to do bitter penance at Becket’s tomb. 
Becket was declared a saint by- Pope Ale.vander (1172), 
Md his shrine remained the most hallowed spot in 
England xmtil the Reformation, when it was destroyed 
^ Henry VIII. (See also Canterburx-; Chaucer; 
Henry- II.) 
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In the Busy WORKSHOP of the BEES 

public Tihere tbe Wti- 


TJEE Among the 
most interesting 
andeettainly thewiost 
useful, of all insects 
are the bees They are 
the only insects that 
man can control and 
set to ^oik for bis 
ownbenefit tVethink 
at once of the honey 
and beesiv ax they pro- 
duce But more ira- 
portant is the work 
tney do m cross pul 
Imatingfloicers With 
out tpce^ our apple 
pear, plum, peach, 
cherry, and other or- 
chards Viould bear 
poor fruit or none 
Thwenouldbenoal 
falfa or clover The 
variety and quantity 
of most of our vege- 
tables Would be great- 
ly reduced 
Plants boar good 

fruit and si-ed when 

the pollen from one 
flower 13 earned to <•<« isf n 
the pistil of another 



sens do all the govern- 
ing without voting 
Honeybees are perfect 
socialists They labor 
mthout competition 
or personal reviard, 
and they have every- 
thing in common 
They are divided into 
castes as workers, 
queens and drones 
but these castes exist 
for the benefit of all 
not for their own pn- 
v&t* advantage They 
have many kmgs but 
the kings are power- 
less Each hive has 
one queen and it takes 
wonderful care of her 
But she works Bs hard 
as any of her sub- 
lects snd longer 
As architects the 
bees are not equaled 
■ member of the 

*' aLun^ kingdom et- 

»»»*>» ^ honey* 

>d <>iia comb is a most mar- 
velous structure It is 


1CM3I a«r 

flower uT the Mmrspecies («e Flowers) The honey- composed of thousands of sut sided cells with walls of 
bees arid the bumblebees arc « e most efficient ol wax In these cells tbe bew ttore the hmey wbch 
aU pollmiicre as they mote from blossom to blossom feeds the whole colony la the center of the comb is 
in search of nectar Many farmers now rent bites the royal chamber where the queen and her attendants 
from profe-xsional beekeepera dunng the bloetonung live Here are pertops 10 000 ceUs m wbch the eggs 
season Their crops are two and three times taiger '■* ' npciiTue v e ar- 


thao When they depend 
whoUy on Wild bees 
Honeybees and bumblebeel 
are called the Social bees be- 
cause they live all their lives 
in great colonies A sin- 
gle swarm of honeybees may 
contain from 10 000 to per- 
haps fy),000 mdividualt AU 
the other families of bees, 
which rest by themselves, 
are called soiitury bees Each 
mother cf these species pro- 
vides a nest lor her young 
They no longer live togeth- 
er when they hate grown to 
adults 



Many moii thousands are occupied by the lar- 
vae and pupae, all of them 
liE BBE cared for by devoted nurses 

Here too in the heart of the 
comb are the rooms, vast m 
sise compared to the others, 
oicupied by the young pnn- 
ccises and their attendants 
They will become the queen 
mothers of other colonies 
when they have made their 
marnage flight 
The Females Do the ttotk 
The worker honeybee is 
an undeveloped female 
But her body is changed in 
many specialized ways so 
she can carry on the labors 
of the colony Her brain 
IS much larger than that of 
the queen or the drone She 
has combs on her hind legs 
to collect the pollen from 
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flowers and baskets to store it in. She has a system 
of chemical laboratories within herself; in one she 
changes the nectar of the flowers to honey. In an- 
other she produces food for queens, and in another 
she changes honey into wax. The duties of the worker 
bee are man}'. When she matures she feeds the little 
bee grubs, or larvae, and keeps the hive clean and 
ventilates it by fanning it with her wings. She leams 
to build a hone}’comb out of wax or to hang up claw in 
claw with her sisters and gorge with honey in order to 
give forth little scales of wa.x from the glands on the 


cell walls with a fine silken cocoon, n-ithin which it 
changes to a pupa. After gnawing through cocoon 
and cell cap, the full-grown bee emerges. 

During the first three daj-s the little larva is fed 
royal jelly, a rich creamy food prepared bj- the nurse 
bees. The larva actuallj' swims in the milklike sub- 
stance. The next three days the diet changes in quan- 
tity as well as in quaUt}'. Beebread, made from pollen, 
and honey are given in addition to some royal jelly. 
In six daj-s the laiwa becomes a pupa. This stage 
lasts 12 daj's. The whole development from egg to 


THE THREE CASTES OF BEE SOCIETY 






A WORKER WITH A 
POLIEN BASKET OS . 
ONE HIND lEG 

WORKER 


The OTieen is the mother of the colooy, and the drone is the father. The toorkers are spectaUy developed females. Ther provide food, 
and they work as architects and builders, nursemaids and laborers. The pictures show that the castes difier greatly m appearance. 


lower side of her abdomen. She gathers nectar from 
flowers, ripens it into honey, and stores it an ay in the 
cells of the honeycomb. She gathers pollen, brings it 
home in her pollen basket, and then scrapes it off into 
a cell, where she tamps it down with her head to mfil-c 
it into sohd “beebread” to be fed to young bees. 

The norker honej-bee may be waiting maid to the 
queen, feeding and caring for her and producing from 
her own glands the food for the royal mother. She 
may have to gather bee glue from leaf buds to calk the 
crevices of the hive, or she maj- have to hunt a new 
place for housing a swarm that is soon to come out. 

The worker protects the store of honey and defends 
the colony with her sting, which is located at the rear 
of the body. It consists of two barbed blades which 
slide together under a sheathlike covering. At the 
base of the sting the sheath is enlarged into a bulb. 
The sheath and the blades combine to form a hollow 
tube. Poison is forced through it by means of the 
bulb. When the bee tries to draw out the barbed tip 
from a xictim, the stinger is usually tom from the 
bee’s abdomen. This injury usually kills the worker. 

The life storj' of the bee begins with the tiny white 
egg that the queen lays in a cell of the honevcomb. 
The egg stands up straight and is glued at one end 
to the bottom of the cell. After three days a little 
white grub hatches from it and is continuouslv fed 
by the nurse bees. It grows until it fills almost the 
entire cell. The bees then cap the cell with a mixture 
of wax and pollen which is porous enough to allow 
the air to circulate. Meanwhile the larva lines the 


adult lasts 21 days. Adult workers other than the nurse 
bees live on honey. Nurse bees eat pollen, ns well as 
honey, in order to produce royal jelly and beebread. 

The queen lives on royal jelly all her life. During 
^Sg-iaying it is her only food. At other times she may 
sip honey occasionally directly from the cells. The 
queen takes only 16 days to develop. She comes from 
the same kind of egg as the worker, but she grows in a 
different cell. It is larger than a worker cell and is at- 
tached vertically to the comb. Seven daj's after the 
roj'al cell was sealed a j'oung queen emerges. She 
starts searching for a rival within the colon}'. If an- 
other queen matured at the same time, the two battle 
until one is killed, fighting with a royal weapon — a 
sting curved like a scimitar, which she never uses 
upon anything or anybody except her own land. 

Five or six days later, when the weather is sunn}', 
the queen will fly from the hive seeking her mate. 
After mating she returns alone to the hive, capable 
of laying fertilized or unfertilized eggs at will. The 
fertilized eggs develop into workers and queens, the 
unfertilized into drones. She soon commences her 
great work of egg laying, thrusting her abdomen into 
cell after cell and leaxang an egg on the bottom of 
each. Just before the height of the honey season she 
sometimes lays as many as 2,500 eggs a day— twice 
her own weight. TVhen the honey flow slows down 
she lays fewer eggs. The number is determined by 
Tvho regulate the amount of food given 
^the queen according to the number of eggs needed. 
The queen may live five years or longer, while the 
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vrorker in the busy season may wear herself out in 
she weeks. 

Bee colonies spread by swarming to remedy an 
overcrowded condition of the hive. A young queen 
is reared early in the season. Usually before the 


ural sugars — levulose, dextrose, and sucrose (see 
Sugar). Because it is more easily digested than 
processed sugars, it is particularly useful in the 
diet of invalids and children. It is prized as a table 
delicacy, in home cooking, and in confections. Its 



j'oung queen emerges from her cell, the A swarm 
old queen, followed by a large number of 
workers, departs for another abode, which, PiFs^ 
unless controlled by man, is some place 
selected by a worker scout. Those left 
behind are mainly young workers. 

The Life of the Drones 

The drone or male bee has the least 
fortunate lot of all the bee citizens. In 
order that one drone may fulfill liis destiny 
of mating ndth the queen, many are bom 
only to be slain when the food supply mns 
low. The luckless drone is denied a share 
in all activities in the community. He is 
a clumsj' broad blunt-ended bee, fitted for 
a life of idleness. He has no pollen baskets 
on his legs, no wax glands in his body; 
worst of all, he has no sting to protect 
himself, and his tongue is not long enough 
to reach nectar in the flowers. But his 
wings are large and strong, to carrj' him 
miles in search of a queen; he has very 
large eyes — with 8,000 to 10,000 facets — 
and Ids antennae are fitted with smelling 
pores so that he has about 2,600 tiny 
nostrils wherewith it is said he detects the 
fragrance of his mistress’ royal person. 

The drone is reared from an unfertilized 
egg laid in a cell larger than that of the 
worker. He spends six days as a larva, 15 
days as a pupa. Twenty-four days after the 
laying of the egg he cuts a lid in the cap 
which the workers have made over his cell and crawls 
out, to move about on the comb and to receive food 
from the workers. After about two weeks he begins 
making flights, hunting for a queen; but when he finds 
her his happiness is brief, for he dies immediately after 
mating. If he finds no queen consort, his lot must 
puzzle him; for his sister workers, so kind to him 
alwaj’B before, harrj' him fiercely when autumn 
approaches, deprive him of food, and gradually push 
him out of the hive to perish. 

Not content merely with the riddance of the adult 
drones, the workers turn upon the drone brood and 
sometimes upon their own worker larvae and pupae, 
destroying and killing to reduce the community to 
safe winter numbers. From 50,000 or more indbuduals 
in the summer to 10,000 in the winter is the drastic 
reduction which occurs in the bee community. 

The Harvest of the Hive 

A golden harvest comes dripping from the hive of 
the honey-bee. Production of honey varies from 
50,000,000 to 100,000,000 pounds a year, valued at 
$6,000,000 to $12,000,000. Honey is a highly nu- 
tritious food. It is composed largely of three nat- 


Somewhere in the cen- 
ter of this living mass 
of bees ts an oM queen» 
driven from the hive by 
jealousy. Around her, 
hanging to each other 
by their claves, are her 
faithful workers. 


soothing qualities make it a common in- 
gredient in cough medicines. To the an- 
cients, honey was almost the only available 
souice of sugar. No finer tribute could be 
paid to any countrj’’ in Biblical times 
than to call it “a land flowing with milk 
and honey.” 

Canada and the United States have de- 
veloped commercial beekeeping, called api- 
culturc, to an important extent. The brands 
of hone 5 ' take their characteristic flavor or 
color from the somce of the nectar. Honey 
made from sage is water-white. It is light 
amber when made from mesquite, white 
clover, or alfalfa; slightly green, from sweet 
dark puiple, from buckwheat. 
Western states of Iowa, Michi- 
gan, Minnesota, and Wisconsin lead in 
hone}' production. California, New York, 
and Texas are hea^’y producers. 

After the storehouses of the bees have 
been emptied of honey, the walls of the 
comb are melted down and the resulting 
product is purified and sold as beeswax. 
During the second World War it was in 
great demand as a weatherproof coating for 
airplanes, shells, and other army equip- 
ment. It is an ingredient in adhesive tape, 
carbon paper, lipstick, face creams, and 
other cosmetics. It is used in making 
church candles, phonograph records, wax 
polishes, and ointments. The dentist makes 
certain impressions of your teeth in beeswax, and the 
cobbler waxes his thread with it. Many lifelike models 
in museums and store windows are made partly from 
beeswax. But honey and wax, important though they 
are, are far less valuable to mankind than the bee’s 
work of pollinating food plants. 

Honey-Bees from the Old World 
There are no honey-bees native to America north 
of Mexico. Our wild honey-bees are colonies that 
have escaped from apiaries (places where bees are 
kept) and have found homes for themselves in hollow 
trees. The first bees brought over were the German 
or black bees. The Italian bees, which are more 
gentle and have longer tongues, have become uni- 
versal favorites. Caucasian bees and Carniolans are 
also gentle and have some advocates. Other races like 
the C}'prians, SyTians, and Eg}'pti 3 ns have also been 
tried but have been found to be undesirable. 

The bumblebees are also social, but they have not 
reached the efficiency of the honey-bee. However, 
they are very important as pollen carriers for thou- 
sands of plants, because they have long tongues and 
so are able to take nectar from deep flowers which 
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1. A swarm of tees has rushed from its old hive and dus- frames from the brood chamber. There are usually ten fu^ 
teredonalimbof atree. The new hive has been placed under frames, hung in parallel rows. Two supers are at the ngbt, 
thehmb. 2. The swarm is gently shaken upon a cloth spread and in front of them is a smoker 5 Before he examines the 
m front of the box. The white doth leads the bees into the colony, the beekeeper puffs smoke into the hive. SmoW 
entr^ce. 3. Th^odem apiary uses movable frame hives makes a bee fill its honey stomach and so prevents it f«° 
ami^ to these. The queen Uves m the lowest section, called doubling its abdomen into the stinging position. 6- 
the brood chamber. In the upper sections, or supers, the wax caps are cut from the top of the comb with a ste^ 
surplus honey is stored. A wire screen prevents the queen knife. The comb is then placed in the cylinder at the ngn^ 
trom entcMg the supers and lajmg eggs but permits the A wMrling extractor removes the honey from the comb, xce 
passage of the workers. 4. A beekeeper examines two combs are further treated to extract and purify the 
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other insects cannot reach This fact is important The queens are the only members of the whole 
to fToweta of red clover, for only such long tongued cdoi^ of hundreds of workers and drones that are 
insects 03 bumblebees can reach the nectar and thus strong «,ough to stand the cold of winter Thus each 
carry the pollen for this important plant The sight faumUebee colony lasts only for one season, while the 
of a bumblebee shoufd warm the heart of every lover hon^ bees pass the winter jn a senu-dormant state 

of flowers, and bumblebees should he protected . 

In early spring we often see a great bumblebee 
queen or mother flying low over the freshening 
meadows huntmg for the deserted nest of a field mouse 
or some other suitable cavity for a home Finding 
a cozy place, she toils early and late gathering 
pollen and nectar from all flowers m bloom This 
she mixes mto an irregular mass of solid bee- 
bread,” upon whith she laja a few eggs 
gradually addmg to the pollen mass until the 
first brood is hatched 
The Lttlo bee gmb, aa soon as it is 
hatched, burrows into the bee- 
bread, makmg a little cave for 
Itself as it cats After it is 
fully grown it spins a silken 
cuvawff ainjcff itself, 
later comes out a worker M 
bumblebee She and her '■ 
sisters at once set about 
galhermg pollen and 
nectar, thus relieving 
the queen mother 
from the work of 
providing food, 
so that she 
can give all 
her energies 
to the 



The hairy body of the bumblebee is of great use m 
brushibg and holding the pollen when she is working 
on flowers After she la well powdered she slights on 
some leaf, and with the most strenuous and comical 
efforts combs the pollen 
out of her fur with speciil 
combsonherlegs and packs 
it in her pollen baskets on 
her hm 1 legs 
The Melipones and Tn 
gones of South America aKo 
belong to the group of social 
bees but are stmgless and 
• smaller than the others 
i * Trades among the Bee 
1 People 

Aaang tie most com 
I mon of the lohtary bees are 
the carpenters, the leaf 
^ cutters, and the mmers 
The mother carpenter bee 
bores a tunnel in soft dead 
wood by cuitmg out the 
chips with her )aws The 
tunnel leads straight m for 
a short distance and then 
downward, and it is ]ust 
large enough for her to 

move m comfortably After 

APARTMENT t'*® tunnel 13 Completed she 

te« gathers pollen and nectar 

from flowers, and mixes 
them into a ball Then 
'•'if she lays an egg upon this 

Tan pollen mass Next she 

’hu» 8®^her8 some of the chips 

b<c cut out in making the tun 
dut glues them together 

withsahva making a hltle 
nd partition above the pollen 

mass This nets as a floor 
i>»«r for the next cell, m which 

bch she places another pollen 

ball and another egg She 
thus makes several cells, in 
St each of which a young bee 
hatches from the egg and 
develops to matunty upon 
■ ' When they ate 


duty of laying eggs These daughters tend the 

.A' -a ,h. devoted ce, SJ",; 


growmg family with the - — . — 

later strengthea the silken cocoon cradles with wa* 
making them into cells in which they store bwy 
Late in the season n few queens ate devefoperf inm 
the eggs laid by the queen, and a few drones to be 
mates for the queens 


em^e fife, the > oungest first 

Ntft «JJ carpenter bees bore mto solid wood, for 
many Species bore out the pith in the dead twigs of 
sumsUt elder, raspberry, and other bushes Some 
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carpenter bees are leaf cutters also, lining their nests 
with pieces cut out of leaves, especially rose leaves. 
They make the partition above the cell with circular 
pieces cut from the same leaf. Leaf-cutter bees are 
veij' clever in sav- 
ing themselves the 
trouble of boring 
out a nest, and 
often use cre^ces 
between the shin- 
gles or even the 
holes in awning 
rods. Some espe- 
cialb' dainty species 
line their nests 
with pieces cut from 
the petals of pansies 
and other flowers. 

These carpenter 
and leaf-cutter bees 
varj' in size from 
that of a small bum- 
blebee to a tiny 
creature scarcely a 
quarter of an inch 
in length. 

The miners bore 
their tunnels into 
the ground instead 
of into wood, and make tiny cells branching off the 
main tunnel to receive the eggs. The walls of the 
cells are glazed so that they look like the inside of 
an earthen jug. In each cell is stored pollen and 
nectar paste; then an e^ is laid and the cell closed 
until the pupa is grown up and pushes out. Wliile 
each mother miner digs 


Among the solitary bees some called wquilines are 
loafers and get their living from the nests of other 
bees, just as the cowbird does in the nests of other 
birds. But no creature can become a parasite without 

being punished. 


THE LANGUAGE OF THE BEE’S FLIGHT 



Every move in a bee’s flight has zseaomg^. Here we see (A) the typical cocrse 
of a bee approaching a blossom. The return to the hive is in a straight “bee 
line.** Back at the hive, the bee performs a dance which tells the others the (US'- 
tance and direction of the food source. The circle dance (B) indicates that the 
flowers are near by. The wagging dance (C) shows that they are at some dis* 
tance. The number of circles and turns apparently tells the approximate dis- 
tance. The position of the dancer’s head and body seems to give the direction. 


her own nest, many of 
them may live as neigh- 
bors in villages. Some- 
times a square rod of 
ground will include 
thousands of burrows. 

Some of the miners are 
as large as honey bees, 
but one species of miner 
is the smallest of all 
bees — less than a quar- 
ter of an inch in length. 
These tiniest of bees us- 
ually mine in the face 
of cliffs or sandbanks, 
which look as if they 
had received a charge 
from a shotgun. 

The carpenter and 
minmg bees do a very 
important work in car- 
rying pollen from flower 
to flower in the early 
spring, thus proriding 
for their reproduction. 


DESCENDING 



These lazj’ bees 
have degenerated in 
form and have lost 
all power to live in- 
dependently. 

Bees constitute 
the Buperfamily 
Apoidea of the or- 
der Hymenoptera, 
which includes bees, 
ants, sawflies, 
wasps, ichneumon 
flies, and their al- 
lies. The hive bees 
constitute the fam- 
ily Apidae; scien- 
tific name of com- 
mon honeybee, Apis 
meUifica. Bumble- 
bees belong to the 
famil}* Bombidac. 
The bee has four 

wings; the hind pair 

are smaller. Its 
mouth parts are fitted for biting and sucking, and 
the basal segment of the foot is broadened and 
fitted for carrying pollen from flowers. Tire young 
of all bees are grublike. 

Beebe, Charles Willluj (bom 1S77). Many boys 
read Jules Verne’s ‘Twenty Thousand Leagues under 

the Sea’, and Rudyard 
INT0_0CEAN DEPTHS Kipling's ‘Kim’. WlHiani 

Beebe, a naturalist, both 
read those books and 
later lived similar lugh 
adventures. Beebe 
earned fame as the ex- 
plorer who plunged moi® 
than 3,000 feet into the 
ocean in a metal globe 
called a “bath 3 ’sphcre. 
There he studied sea life 
never before observed.^ 
Beebe was born in 
Brooklvn, K. Y., on July 
29, 1877. As a boy he 
was an axud reader. The 
semiscientific romances 
of Verne and the jungle 
stories of Kipling were 
among his favorites. Af- 
ter high school be at- 
tended Columbia IJnivK- 
sity. He received a bach- 
elor of science degree 
in 1S9S, and stayed one 






Beebe’s bsthyspbere vras feel in diameter inside The windiiwK 

were fused Quart^ Telepbone wires led™ be“urfac’e Lo^ed b? 
cable from a ship, it enabled Beebe to study underwater life. ^ 
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The European beech (Fagus tyhahca) often 
grows 100 feet high or wore, and has dark^ay 
bark and shining leaves which remain on the 
tree mcwt of the winter The beautiful beeches 
of England have long been famous, as are the 
beeeh forests of Denmark and Germany One of 
the most beautiful varieties is the copper beech, 
which IS native to Europe, distinguished by its 
red sap and leaves 

Beechnuts like the other “mast" or forest 
outs, supply pasturage for deer and swine and 
boy* and gu-ls can testify to the toothsomene's 
of the tmy kernels Beechnut oil is sometimes 
used in Europe for cooking for making salad 
dressmg and for hghtmg The wood is hard 
for water to penetrate and hence is used in 
France for making wooden shoes The wood 
IS also much used for floormg and building 
timber, and for charcoal, and is distilled to 
make the finest kmd of creosote for medici- 
nal use (i'« Creosote) 

Beecher, HstfRi Ward (1813 1887) As a 
boy Henry Ward Beecher was shy, backward, 
and spoke in such a mumble that people could 


more year to do postgraduate work In 1899 ecarcely understand bun Yet be develop^ mto a 


the New York Zoological Society named Beebe honor- 
ary curator of birds I^ter he liecame director of 
the department of tropical research As curator, 

Beebe helped develop the Zoo's collecuon of buds 
into one of the finest id the world 
Beebe'a early acientific expeditions led him to 
such widely aepaiated places as the jungles of Borneo 
and the QaUpagos Islands off the coast of Ecuador 
His first expedition was to Mexico with his wife 
Mary Blair Next he went to British Guuna where he 
was duector of the research station maintained by 
the society In the first World War Beebe served as 
a filer Depressed after the war the tall wiry explorer 
returned to Guuna lie tokl of his experiences m 
‘Jungle Peace ’ one of his most popular books 
Beebe’s greatest contnbutions to science were his cratic stepmother 
studies of underwater hfe (see Eel) In 1929 he built Lyman Beecher 
a marme laboratory and home on Nonsuch Island m wanted his sons to be 
the Bermudas Here with hia second wife Elswytb ministers also 
Thane anovehst he studied the sea hfe InlSIObc rfenry sheart was set 
made his first descent in a two ton Steel ball called on going to sea, but 
the bathysphere (from bnlhes ineamng ‘depth ) he father persuaded 
Four}earslvtcr,Befbc,withOtivBarton madeaileep him to continue with 
dive of 3 02S feet This pioneer dive e'tabh-bed a his schooling by tell- 
reeoid not broken until after llorld War 11 (see ing hun he ought to 
Ocean) In 1949 Beebe wrote about hi« expeditions study navigation Henry went to Mount Pleasant 


clergyman who stured the nation with his powerful 
sermons and lectures 

He was born June 2i 1813, at Litchfield, Cons 
TIte Beechers were noted for their many marns ges and 
large familiex His grandfather had five wivea and 
12 children His father Lyman Beecher a distin- 
guished theologian, was married three times and had 
ISchildren Seven aonsbecame clergymen Onedaugh- 
ter, Harriet Beecher 
Stowe, became a fa- 
mous novelist 
Henry's mother died 
when he was three, 
and the boy lived in 
his ansto- 



to the Venezuelan Andes in ‘High Jungle 
Beech The stately beech tree grows for 50 years 
before it bears Its peculiar pyraroid-ehsped nuts, but 
it makes a beautiful shade tree much earlier The 
hfe of the tree is about 250 years 
The American beech (Fogus amenewta) grows to 
be 80 feet high or more and about 3H feet m dia^ 

eter Iihasasmoothlight-graybaikiabroadrouiMtea 


Ctasavcat Institute in Amherst, Maas , and later Am- 
herst College Preaching m vacations, be decided 
to become a < lergyman He finished his schootmg at 
LaneTheoIogicai Seminary, where his father was head 
Ial837beniariied Eunice White Bullard Theymet 
when Henry was an Amherst student They had ten 
cbitdren ^om 1837 to 1847 he preached m frontier 
Ihdiaoa, where he served two years at Ixiwrenceburg 
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and eight at Indianapolis. His reputation as a min- 
ister and lecturer spread. 

In 1847 Beecher began nearlj' 40 3 'ears of sendee at 
the Plymouth Congregational Church in Brookljm, 
Id. Y. Thousands came on Sunday to hear this short, 
broad-shouldered man thunder from the pulpit. He 
discussed important questions of the daj’ and became 
a leader in the antislaverj- struggle. In 1863 he lec- 
tured in England and won friends for the Union. 

Beecher also wrote constantly. He contributed to 
newspapers and magazines and edited a hjmn book 
and church papers. In 


his career he prob- 
ably spiced pubhc 
questions with more 
emotional appeal 
than any other man of 
his time. He was ac- 
tive until shortl 3 ' be- 
fore his death in 1887. 

Beet, it was said 
of Napoleon that he 
would go down in 
histor 3 ' with a sugar 
beet in one hand and 
the Code Napoleon in 
the other. It is true 
that the great emperor 
did much to encourage 
beet-growing, because 
of England’s practical 
monoply of the col- 
onies which produced 
sugar cane; but We are 
chiefly indebted for 
our temperate-zone 
sugar production to 
the scientists of the 
19th centur 3 % who 
developed the beet 
from a root producing only seven per cent sugar to 
one which is almost one-fifth sugar, and who are still 
workmg to unprove the sugar content by seed selec- 
tion. This remarkable advance in the last SO years 
proT,ades an admirable illustration of what can be 
scientiBc methods to agriculture. 

Besides the sugar beet, which is usually whitish 
or yellorroh, several other species are cultivated. 
Of these the garden beet is the best known, irith its 
red root and rather smaU top. Chard (also called 
Swiss chMcy has tall tops with large succulent leaf 
stems which are cooked and eaten somewhat like 
asparagus. _ hlangels, or “mangel-wurzels,” are verv 
large vaneties of beet grown for stock feeding. Pohaes 
beets winch have beautifully colored leaves, maS 
excellent borders m garden beds. 

Eandy boU around the Mediteixanean, and has bron culS 


BEETHOVEN AND THE THUNDER OF THE GUNS 


rated for about 2,000 years. Like all root crops, the beet 
needs a loose, light, rich soil, which must bo in the b^. 
condition of tillage. 

Beethoven {ba'to-vSn), Ludwig tan (1770-1827). 
Suffering and success play equal parts in the life of 
the great musician Beethoven. The stoiy begins 
with tears, for at the age of four— to satisfy a selSsl! 
father— weaiy-, hungp% and cold, he was forced to 
spend hours at the violin and clavier (an early form 
of the piano). It reaches a double climax in the 
episode of the memorable concert, when, after the 

performance of his 


two greatest composi- 
tions, the total deaf- 
ness of the great 
master made it neces- 
Ear 3 ' that he be turned 
to the audience to see 
the overwhelming 
storm of applause 
accorded him. It 
closes with a great 
funeral-pageant,insad 
contrast to the death- 
bed scene in which the 
lonely artist pased 
awa 3 ', his longing for 
intimate companion- 
ship unsatisfied. 

Beethoven was bom 
in Bonn, Germany.His 
father and grandfather 
had moved to this city 
from Antuerp, Bel- 
gium, in 1732. At Bonn 
they' were singers vith 
the court band. Bee- 
thoven’s mother, a 
German, was a serv- 
_ ant at the palace. 

Beethoven’s family life was miserable. The meager- 
ness of the^ father’s income as a singer and his intem- 
perate habits kept the household always in need. The 
ather plaimed to make liis son a child musician whose 
concert performances would fill the empty famfly 
■^th all his faults, the father must be 
crechted with haidug given his son the best instruc- 
uon he could procure for him. When 9 years old 
udwig was the pupil of the court organist of Bonn; 
when 11 he made his first concert tour; when 13 he 
became assistant court organist. 

_ When Beethoven was but 15, the increasing 
“^competence of the father and the ill health of the 
mother made it necessary for him to take entire 
charge of the large family'. In spite of these trjdng 
c^cum^nces, the boy made such progress in his art 
that his friends, impressed by his genius, made it 
^ssible for him to take up his residence in Wenna, 
hen the world’s musical center, and the city in which 
he spent the remainder of his life. Here Beethoven’s 



pefhov'’en'y'iife.'DnringT^‘^si4e“if^vfeM'’'s w® overshadowed aU 
to a ceUar where he tried to shot ou?t^ he retreated 

thunder should d“esUo/hr“ he^n|“°' 
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brilliant playing of the clavichord (a development 
of the claviCT) at once estabhSj'Qeti him in mus 
circles and his compositions were eagerly soi^t by 
publishers He soon became the foremost musiciaa 
of the day 

Bars Deaf to the Music that Ii» Made 
These should have been br ght years tor Beethoven 
but over all the glory of his success hung the shadow 
of suffering In the midst of his triumphs he became 
totally deaf \\ ith this affliction came per ods of n 
tense pam caused by some acute d gestive ailment 
and aggravated by hia highly emotional ten petametit 
At such times he was nervous and irritable and days 
of deep remorse followed At last Beethoven with 
drew from society entirely His hrolhers attempted 
to manage his business affairs entangled him m law 
suits and estranged him from his Ijcst friends A 
nephew who had been left in his care and on whom 
Beethoven Uvished all the affection of his lonely Lfe 
proved a burden of sorrow and bitterness 
His habits of hving like his mus e knew no roles 
BTien composing he could endure no interroption 
He worked m the greatest disorder and obi vious to 
the passage of time Unsympathel c housekeepers 
and landlords caused frequent quart els and changes 
of residence Beethoven never Knew the comfort of 
a real home lie was fond of the country ao*^ spent 
much time m the helds wandenng about singing 
and muttermg to himself Though b»low med um 
height hu friends sa d that m moments of inspication 
his diminutive figure seemed to tower to the gigantic 


proportioQ of bis tmnd A letter attached to his 
will begged that his doctor acquaint his tnends with 
the physical cond tions under which he struggled 
He hop^ they might forgive hu seemmg harshness 
which he declared was partially caused by his hope- 
fcss longing for human company and sympathy His 
real fnenda needed no such apology 

Beethoven s Great AccompUshtnente 

Pitiful as Beethovens isolation was it seemed a 
source of mspirat on Compos tion after composa 
turn flo ved from h s pen All forms of vocal and 
instrumental music— from dainty bagatelle to grand 
symphony from stnple songs to opera oratorio 
and mass— are included m his works which total 13S 
In all these vaned forms Beethoven proved his skillful 
musicianship ills 3S sonatas alone would give him a 
foremost rank among musicians He took this old set 
form for all i istrumental music and changed it mak 
mg It express a freedom of art unimagmed by his 
predecessors 

It IS b 8 symphonies however that make him 
supremely great Richard Wagner writing of these 
D ne compos tiomi says He developi-d the sym 
phony to such a fascinating fullness of fonn and filled 
this form with each an unheard-of wealth of enchant- 
ing melody that w e stand today before the Beethoven 
eymphon es as before the boundary line of an entirely 
new epodt in the history of art (or with them a 
phenomenon has appeared m the world with which 
the art of no time and no nation has had anything 
even remotely to compare 


INSECT CHAMPIONS »» the STRUGGLE for SURVIVAL 


■p EETLIS Few members of the insect world are bet- 
^ ter fitted for survival than the beetles Nearly all 
of them are covered from bead to foot with a strong 
tough armor plate In add tion to this great advan 
tage they have many other means of defense Among 
the beetles are po verful fliers strong jumpers climb- 
ers and swift runners Some excel ra d^mg and 
b r ng some in swimming and diving 
Beetles live in pract cally all parts of the world 
in the water in the ground and on the suriair t>I 
the earth Some are very useful to man Some are 
V ery harmful Among the useful kinds are the scaven 
gers and undertakers Dung beetles roll away manure 
m small balls and bury it as food for the r larvae 
Carr on beetles bury the dead bodies of MJiaU crea- 
tures such as frogs b rds or mice They lay their 
eggs in the bodies and the larvae feed on the rema us 
Certain beetles hve by preying oa other insects 
The ladybug is the gardener s friend because its 
lirv ae devour the aphids wbch try to dev oUr flowws 
and vegetables One kind of ladybug brought from 
Australia by gov ermuent experts sav ed the Cahfonua 
c trus-fniit trees from the cottony cushion scale Cw 
Ladybug Scale Insects) Most beetles how^o’ do 
enormous damage They feed on every kind w p|^» 
and every part of the plant from roots to fruit Th^ 
eat stored foods woods and fabrics 



Host insects such aa the butterflies dragonflies 
motha bees and wasps have four wings In the case 
of Use housefly and other true flies the hmd pa r 
of wings has been lost Among the beetles on the 



beetles 

other hand, sometliing has hap- 
pened to the front pair: they have 
turned hard and thiek, folding 
down over the back and forming 
part of the creature’s armor-plate. 

These front wings, or“ wing-covers” 
as they are called, are not used for 
fijang, but are raised on high to per- 
mit the filmy deUcate hind wings to 
spread out when the beetle wants to 
take an air trip. Then when it 
alights again, the liind wings fold 
up, the armored wing-covers fall 
into place over them, and you 
would never know that the beetle was 
ever meant for anything except running, 
climbing, or swimming. 

How the Beetles Got Their Name 

It is from tliis peculiarity that the 
beetles get their scientific name Colcop- 
icra, which means “sheath-tvinged.” 
Another of their quaUties is suggested by 
their English name, which comes from 
the Anglo-Saxon word bikl, meaning 
“the biting one.” hlost beetles arc in- 
deed great biters, having strong jaws 
which some use for killing liting prey, 
some for devouring trees and plants, 
others for gnawing timber, leather, fur, 
cloth, books, etc., and others for tearing 
apart the dead things or refuse on which 
they feed. 

In battle, beetles are honest fighters 
using no stings or poison fangs, but 
grappling boldly “ catch-as-catch-can” 
with jaws and claws. So, despite the fact 
that many beetles look fierce and dan- 
gerous, you may pick them up without 
fear, provided you dodge their “pincers” 
and don’t mind the unpleasant smells 
many of them can create when fright- 
ened or angered. For this reason, and 
also because they are not easily injured 
by handling, beetles make the most in- 
teresting of insect “pets.” If they are 
pro\ided with their natural surround- 
ings and their proper food, most of them 
quickl3' adjust themselves to life in a 
cage and show off their strange habits 
freelj'. 

Because beetles have so admirablj* ad- 
justed themselves to nearlj' all conditions 
of life, in nearlj' all parts of the world, 
the number of their species is believed 
to be greater than that of anj'otherinsect 
group, with the possible exception of the 
flies. Scientists have alread3' classified 
more than 200,000 different kinds of 
beetles and more are added to the list 
ever3' 3-ear. 
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THE BEETLE AND THE GIPSY MOTH 

■w " A f'' 


TMs is the Calosoina Beetle that teas 
soecially imported from Europe to help get 
rtd of the Gipsy Moth. Here we see him 
about to dine on a Gipsy Moth caterpillar. 



This is a group of the eggs of 
this beetle. They are buried 
in the ground. About a week 
later out come the young lar- 
vae, all ready to eat the larvae 
of the Gipsy Moth. 



These are the larvae of the 
beetle. Just as soon as they 
emerge from the ground they 
are able to climb trees and 
be^ attacking the caterpillars 
that destroy our vegetation. 



When full-fed the beetle lar- 
vae burrow into the earth and 
change to pupae, like this one. 
In a short time they assume 
the aduUf ona and remain in the 
ground until the next season. 


The life-C3'cle of all beetles has a 
complete metamorphosis, that is 
the beetle egg turns first into a grub 
or lana, then into a pupa, then into 
a full-grown insect (see Insects). 
Beetle larvae, which are usuallv 
soft-bodied and often wormlile, 
ivith hard heads and strong jaws, 
are usualh' ver3’’ active and often 
more fierce and greed3' than tic 
grown-ups. 

The smallest beetles are the 
“feather-wings,” no larger than the 
head of a pin; the largest are the 
African “goliaths” and the “elephant- 
beetles” of the We.st Indies, which reach 
six and seven inches in length and are 
the giants of the insect world. Between 
these two extremes are found beetles of 
all shapes and sizes, long and slim, short 
and fat, and with all the colors of the 
rainbow. Out of theirimmense numberit 
will be possible to mention onl3' a few 
of those wliich are remarkable for some 
trick or habit or some curious formation. 

A Fierce Hungry Fellow 

Perhaps the most interesting and 
handsome arc tlie “tiger-beetles,” won- 
derfully graceful and active insects with 
long slender legs for swift running, and 
colored with brilliant metallic greens Mid 
blues, sometimes marked with stapes 
or spots. The3’ are fierce bloodthiist) 
creatures an inch or more in length, 
alwa3-3 on the lookout to pounce oa 
some fellow insect and devour it. Th® 
tiger-beetle grubs have a strange way 
of trapping pre3L The3’ lie in holes m 
the ground, with their large ugl3' heads 
blocking the entrance. IITien an un- 
wary insect steps upon its head, the 
grub drops suddenb' to the bottom o 
the hole, and the i-ictim tumbles after, 
to be seized and devoured. 

But there’s a much smaller bee e 
called the “bombardier,” which h^ “ 
wa3- of making the hungr5- “tiger lo^ 
ver3- foolish. Just as the latter ® 1 ® ' 
are about to close upon it, the hombar 
dier fires a little cloud of acrid imtatm, 
vapor from the rear of its abdomen, 
once isn’t enough to discourage the pm 
suer, the discharge ma3’ be repea 
several times in succession, each ac- 
companied b3' a faint “pop.” Thu= ^ 
see that “poison gas” in warfare is u 
so novel after all. 

The Tumble-Bugs that Sleep with Kia^ 

In contrast to the savage 
are those peaceful, lumbering 
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LIFE HISTORY OF THE DEVIL’S 
COACH-HORSE 

This fierce little creature helongs 
to the Rove-beetl5 fanuly, disun- 
guished by short wing covers, be- 
neath which the wings are Mota 
with amaiing ingenuity. At the 
top the larva is burrowing in the 
ground and in the second picture it 
IS enlarging its resting chamber. 
Next we see it transformed into a 
pupa, and lying beneath its cast 
skin. Then the pupa changes into 
the adult beetle, which crawls out 
and dries its new wings in the sun. 
Now it tucks its Wings away under 
the wing-covers, and, m the sixth 
picture, turns its head quickly as it 
scents danger. As the enemy draws 
near, it tries to frighten it away by 
curling up its tail in the most 
threatening manner. This is pure 
bluff, for It has no weapons on its 
tail, and when the enemy — a bit of 
straw — comes close, it pounces 
upon it and seizes it in its jaws. 
The last picture shows the deter- 
mined little fighter clinging like a 
bull-dog, when the straw is lifted. 



natured members of the 
“scarab” family — perhaps 
the most famous of all the 
beetles, because their an- 
cestors rvere held sacred by 
the ancient Egicptians, rvho 
buried them with their 
mummies and car\’ed rare 
stones and gems in their 
likeness. 

One of the scarabs, 
however, wears a clown’s 
costume, and we call it a 
“tumble-bug” and a “dung- 
beetle.” And a most inter- 
estmg clown it is, too, as 
it carves out a mass of dung 
bigger than itself and rolls 
it into a perfect ball, then 
stands on its head with its 
hind legs up on the ball and 
pushes it ^ong backwards. 
Up hill and down it goes, 
stumbling and kicking, 
crawling around and under 
its treasure, lifting it over 
stones, pulling it out of pits, 
imtil it finds a spot to suit it. 
There a hole is dug and into 
it the tumble-bug goes with 
its ball, remaining until it is 
entirely eaten. The eggs of 
the tumble-bug are laid in 
s imilar balls buried in the 
ground. 

The “tumble-bug," like 
its cousin the “June Bug” 
(see June Bug), and many- 
other beetles, has a very 
hard time getting up if it 
falls on its back on a smooth 


flat surface. There is a group of beetles, however, 
which has solved this difficulty admirably. They are 
the “click-beetles,” so named because, if they are 
upset, they double up and then suddenly straighten 
out n-ith a "click” which tosses them high into the 
air. Like cats, 
they usually 
land on their 
feet and scurry 
away. These 
acrobats are also 
called “skip- 
jacks” and 
“snapping- 
bugs.” Their 
larvae are the 
“wire-worms” 
so destructive 
to farm and 
garden crops 
and fruit trees. 

On the whole, 
the order of 
beetles is very 
harmful, for 
although the 
tiger-beetles, 
the ground- 
beetles, the lady-bugs (see Ladj'-Bug), and many 
other varieties destroy enormous numbers of plant- 
eating insects, and the scavenger and carrion-beetles 
dispose of a great quantity' of decaying matter, there 
are far more beetles which feed upon trees, plants, 
fruit, grain, and other valuable foodstuffs. Among 
the worst offenders are the rose-chafers, the lem* 
chafers, nearly all of the long-homed beetles, the 
dreaded potato-bugs, the tortoise-beetles, the dare- 
ling-beetles, the asparagus-beetles, the Japanese 
ties, those enemies of timber the engraver-beetles, 
and, most destructive of all, the countless^ hord^ of 
snout-beetles or 'n■ee^’ils (sec Potato-Bug; 'Wee-\'ils). 

It has been said that there is no animal or vegetab e 
substance that is not preyed upon by some meiiwr 
of the beetle family. As an e.'iample of varied die 

THIS BEETLE PLAYS A FI DDLE 

t ••• ' ■r — — — ' - ■ ' ~ ^ 



Some Leaf'beetles make sounds by 
row of fine ridges on their wlng-covcrs (a) ^ . 
another ridged surface on the inside of 
Ifind legs (b). 

consider the menu of the tiny “drug-store 
which not only eats any form of dry grocenes, 
deh’ghts in such things as red pepper and in at 
45 different drugs, including aconite, belladona, a 


THE RAP OF THE DEATH-WATCH 




The Death--Walch, instead of {mus “ 
frighten people, when he , pakes tut 
dreaded rap, is signaling to his 
Here we see this beetle much 
raising his head, and then bringing il 
down with a thod. 



ergot— all three poisonous to man Printed bo(^ are 
not too dry for it nor paraffin too oily A near 
relative, the “spider beetle, ’ one of the vaneties 
often called “bookworms,” has a record of havug 
“penetrated directly through 27 large vcdumea u so 
straight a line that a string could be pasKd through 
the opening and the whole senes of volumes sus- 
pend^” Another relative th 0 ‘‘cigarbeetle," dines 
on cigars, cigarettes, and any form of dried tobacco 
The ‘ Death-Watch” and Ills Mysterious Tick 

It 13 to this group of small beetles that the famous 
“death watch” belongs Spending its life in tunnels 
bored in furniture or other household timber, this 
creature calls to ite mate by tapping its head against 
the sides of its corridors This faint knocking sound 
Was formerly believed to be a warning of impending 
death 

Other pests are the demestult or "skm-devounng” 
heetles, mcludmg the ' larder beetle " which feeds on 
smoked meats, hides, feathers, hair, and horn, the 
‘ leather-beetle” of similar tastes, the “carpet-beetle" 


or buffalo moth, w hich is not a moth at all, but one 
of the worst foes of carpets and stuffed animals and 
other museum specimens 

One of the strangest of beetles is the “blister-bee- 
tle sometimes called the ‘Spanish fly ' for besides 
the fact that its body contains n substance which is 
used medicinally for raising blisters on the human 
akin, it has a most unusual life history After the 
larva hatches from the egg, it does not go directly into 
the pupa form, but passes first through no less than 
five inteitnediate larval stages The wingless "oil- 
beetles ' have a similar experience, which is called by 
eoentista hypermeUnnorphosit 

The Pirates of the Pood 

Among the most mterestmg water beetles are the 
large predacious diving beetles, so i ailed because of 
their fierce and bloodthirsty disposition. Shaped like 
huge watermelon seeds, (heir smooth boat-shaped 
hnee and paddle-shaped hind legs make them excellent 
Ewimmera, enabling (nem (o capture and devour 
almost alt of (he smaller inhabitants of ponds, mclud- 
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ing young fish. When at rest they float head down 
■with the tips of their bodies sticking out of the -water. 
In this way their spiracles or breathing tubes, situated 
at the rear of the abdomen, have access to the air. 
When they dive they carry down a supply of air 
beneath their water-tight -wing-covers. Their larvae, 
known as “ water-tigers,’’ are even fiercer and hungrier 
creatures than the adults. 

The “water-scavenger” beetles, sometimes one and 
a half inches long, may also be found in quiet pools, 
where they clean up decaying plant and a nim al mat- 
ter. They carr 3 ' the air they need for breathing in a 
thin film spread over the under side of their bod}', 
which pves them a silvery appearance when seen 
from beneath. Unlike the dii-ing beetles they are 
highly desirable pets for an aquarium, for they keep 
it clean -without molesting the other inmates. 

The Funniest Beetles of AU 
The most amusing of the water-beetles are the 
“whirligigs,” which may be seen on any body of still 
wafer dancing in rapid circles over the surface, as 
though gone mad. If disturbed, they make a queer 
squeak by rubbing the tip of their abdomen against 
their -wing-covers. These whirligigs ha%-e split eyes, 
the upper half for seeing objects above the surface, 
the lower half for looking through the water. 

A strange family of creatures called “stylops” is 
sometimes included in the beetle order. Only the 
male has -brings; the female spends her entire Ufe in 
the body of some other insect such as a wasp, the 
tip of her body projecting through the segments of 
her host’s abdomen. 

No dragons ever invented to frighten children could 
be stranger in appearance than the monsters of the 
beetle tribe. The “stag-beetle” with its great hooked 
mandibles, nearly as long as the insect itself, is per- 
haps the most startling of northern species, but the 
tropics have even more remarkable species, such as 
the “centaur-beetle” with its huge cow-like horns; 
the five-homed “rhinoceros-beetle”; the “hercules- 
beetle” -with the long wicked-looking projections 
from its head and back used by the male in canying 
its mate; and many others. Curiously enough, these 
freaks are nearly all the most harmless of all the 
beetles. 

Beetles are not True Bugs 
Tbough many beetles are popularly called “bugs,” 
they should not be confused -with the true bugs with 
sucking beaks, which form a distinct order of insects. 

In addition to the hard -wing-covers (elplra) which 
distinguish beetles from other insects, they have the 
first segment of the thorax, the proihorax, movable. 
To this is attached the first pair of legs, the other two 
pairs being fastened to the second and third segments. 
In certain of the running beetles the hind wings are 
reduced to a very small size, useless for flight, or are 
absent altogether, and in such cases the edges of the 
wing-covers are often grown together, "in other 
species, such as the “rove-beetles,” the -wing-coveis 
reach only a short way down the hack, lea-ving the 


rear of the abdomen exposed. Beetles’ eyes are of 
the large compound variety; the simple eyes or ocdli 
being very rare among adults, even when existing in 
the larvae. The antennae or feelers are of -rnddy 
variou.s forms, sometimes broad and short, sometime 
t-wice as long as the beetle’s body. They are organs 
not only of touch, but of smell, and probably of 
hearing. 

SdentiSc names of best-kno-rm beetle families: gmnrd. 
beetles, Caraindae; tjeer-beetJes, Clcinddidac; carrioa-bstis, 
SQphidae; rove-beetles, Slaphytinidac; glowworms, etc, 
Lanp-jridac; click-beetles, Elatcridac; water-beetles, Eyin- 
phSidae; oil-beetles and blister-beetles, ildcndae; etag- 
bcefles, Lucanidac; scarab-beetles, Scarahacidae; ladybogs, 
Coccindlidat; weevils, Curctilionidae. 

Begonia. This common house plant is cultivatEd 
for the beauty of both flowers and foliage. It is easSy 
grown from cuttings taken in the late summer and 
autumn. The flowers are usually large and showy, 
some greenhouse varieties reaching four to six inches 
in length, and vary in color from pink to scarlet and 
from white to yeUo-w. The fleshy wa.xy lea's'es vary 
considerably, some bemg large, smooth, and varie- 
gated, some hairy and red-tinged. Winged fruit cap- 
sules contain minute seeds. The summer-flowering 
begonia, which produces large single and doalk 
flowers, is tuberous rooted, while the winter-flowering 
variety is fibrous rooted. Two other species are the 
semi-tuberous begonia, with peltate leaves, and an 
Asiatic variety, Begonia rex, with striking foliage. 

The begonia is native to the tropics of both h^ 
spheres, excepting Australia. In Korth .America, it is 
at its best when grown indoors. Of the 750 species, 
150 are cultivated for ornamental use. The fioirer 
was named in honor of Michel Begon (1638-1710), a 
French naval officer and a noted patron of botany. 
Belfast, ICorthebn Ireund. The capital and larg- 
est city of Northern Ireland and the busiest port in all 
Ireland, Belfast is situated on the Belfast Lough, a bay 
of the Irish Sea. It has a large shipbuilding industry, 
dating from late in the ISth century; and it is the 
center for the manufacture of fine linens, for which 
Ireland is famous. Among other important product 
are textile machinery, clothing, tobacco, rope, be'rtr' 
ages, soap, and biscuits. Its trade is carried on chiefly 
vrith Liverpool, Glasgow, and other ports of the Brit- 
ish Isles. 

The people of Belfast are chiefly descendants oi 
Scottish and English colonists of the 17th centuy- 
Their faith is overwhelmingly Protestant. The city 
therefore became the center of opposition to Home 
Buie and to the Irish independence mov^cut, 
through fear of religious and economic oppresaon m 
the agricultural and Catholic majority of the island. 

In appearance Belfast is modem. In the 16th 
tury there -was orfly a little fishing village on tbo ate. 
and not until the introduction of machine spimiiBg 
and xveax-ing in the latter part of the iSth cent^ 
did it begin to thrive. It is the seat of Queen’s uni- 
versity and an allied college of technology. FopuL' 
tion (1951 census, preliminary), 443,670. 




Belgian coNGO On both sides of the eqUAtor m 
Africa lies the Belgian Congo U is one of the nch 
est colonies in the world and belongs to httle Bel 
giura The vast Belgian Congo spreads over some 902 
000 square miles— about 77 tunes aa large as Belgium 
The Belgian Congo covers nearly two-thirds cd the 
great basm drained by the Congo Rner and its tnbu 
tanes At its heart a vast ram forest stretches along 
the upper Congo on either side of the equator Year 
round heat and humidity with 70 mches or more of 
rainfall in a year make the trees and vines grow in 
a dense tangle They qmckly choke the garden clear- 
ings in the scattered villages Tnbes of pigm cs live 
here by primitive hunting and fishing rtantations 
under European management grow tropical crops 
The land rises from the 1 OOO-foot altitude in the 
forest to a run of high plateaus and mountims wl ere 
the climate is cooler and drier Across the southern 
half ol the colony stretches a grassy tree-dotted 
savanna with forests frmging the nvera Thos more 


■niere are about 6C 000 miles of road 3 100 miles of 
railway 4 200 miles of telegraph line 5 500 miles of 
telephone line and numerous radio stations 
Forests and plantations furnish many products for 
export — palm oil and kernels cotton rubber coffee 
sugar copal and valuable timber The mmes yield 
even greater wealth— a brge share of the worlds 
«H’P«r mdustral diamonds radium uranium tin 
and cobalt ^ng with gold and roany other minerals 
The popi lation is 11870 651 (10o2 est) The 
Negroes live chefly by farmng or as norkers on 
the greit pbntatons and in the mines They can 
nith tin 1 the heat better than the ah te or Luropean 
people living in the colony 

Belgium acquired this nch colony through the fore- 
Bght of King Leopold II When Leopold met the 
famous explorer Henry M Stanley m 1877 1 e saw 
the importance of the Congo (tee Stanley) Leopold 
seised ihe vast terntory and in 1885 persuaded the 
European powers to consent to his act Thus was 


healthful area sup- 
ports a larger popu 
lation Birds rep- 
tiles insects ele 
phantf rliinoccr* 


ammals are plenti 
ful m both the ram 
forest and the eav 
nnna (tee Africa) 
The colony has 
only a narrow outlet 
to the sea at the 
mouth of the Congo 
It is 'Ordered on 
the north and north- 
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THRIFTY BELGIUM, Battleground of EUROPE 
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T>ELGIUM. At the cross- 
■*-' roads of western 


Europe live the people of 
Belgium. Although theu 
land has been a battle- 
ground for 20 centunes, 
they ha\e forged steadily 
ahead m the arts of peace, 
and ha^ e made their coun- 
tiy one of the most highly 
industrialized in the 
world. But side by side with modem factories, mmes 
docks and mnals are presen ed beautiful medieval 
chiuches and gild halls, and the museums are filled 
with treasures of Flemish art. Belgium is richer in 
monuments of medieval architecture than any other 
region except northern France. 

The country is shaped like a triangle. The long base 
riantmg from northw^t to southeast, borders France’ 
The eastern side borders Luxemburg, Germany nnH 
the ‘ panhandle" of Dutch Limburg The northern 
side rests against the Netherlands and the North S ™ 
Student aw pilote compkin that they have difficulty 
stavme withm the bnim.-lnritw; Af + 1 — : * 


to south, 165 miles, east to west, 170 miles. Area 
(1947 census), S.S12.™S Co^ar: 

m'SS.ST&'i.'X'lT.i.’ffi *•“' “ ""t 

Ghent (166,09 

Samt-Jean-sub-urbs'^/B™sfe^,'(^a'"l^^^ 


Credit for the deielop- 
inent of this smaU, meager 
region into a highly pm- 
ducti\e agricultural and 
manufacturing coimtiy is 
due principally to the 
energy, thrift, and dogged 
persistence of the Bel- 
gian people. Their land 
is not so fertile as that 
of many of their neigh- 
bors, but their skill and hard work have gi\ en it the 
highest jield per cultivated acre of the entire world, 
as well as the highest cash jield per farm worker 
Farms are small, averaging less than 12 acres each 
and most of the farmers rent their land. 

. Intensis e Farming 

Like the fields of Holland, those of Belgium border- 
iiig the 40-mile coast line are reclaimed from the 
North Sea by dikes and modem pumping station;, 
■uhich have largely supplanted the picturesque wind- 
mills of earlier times. These polder lands raise gra;s, 
barlej', and sugar beets, and pasture dairy herds. The 

COT^ — 1 » 1 ” m .*1? J fnT 


sta>^g within the boundaries of their countn- */ and sugar beets, and pasture dairy herds. The 

greatest ^idth is only ITOmiles. Its are-i i*; nKn.if ^ t pastes back of the coast have been fertihzed for 

to that of iMarjland, but it has almost four timpc'*'* centuries and jield rich harvests of wheat, tj'fi, flas, 

manj- people, making it Eurone’s most denselv nn ®bieorj-, sugar beets, tobacco, and hops. Fields here 

lated countrj' except the Netherlands and surrounded by trees which break the force of the 

Northern Belgium is a low plain averarimr Ips® fFo prex-ent it from drying out the soil. "Ihs 

ten feet above sea lex-el. From the latitude of RniQ 7 *^°bmg acres of middle Belgium are devoted fo 

southward rises a plateau which reaches a general farming, which gix^es waj; to truck gardening 

of some 2,000 feet in the mgged wooded hilk nf fv, “s^TBrussels. To the south on the plateau, part e* 

Ar,4pppp. ^ Meuse forest bas been cleared. Oats and potatoes thnx-e 

, here, and the horses bred in this region are world 

famous Despite this intensive effort, the country 


Ardennes region set 
and Ourthe rix ers 
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w not able to supply 
food enough tor oil its 
people, and a great 
part of it, particularly 
wheat and flour, must 
be imported 

Centuries of 
Industrial Growth 
In industrial devel- 
oimient too the Bel- 
gians have made the 
most of what they 
have Their resources 
include deposits of 
good coking coal, abun- 
dant skilled labor, rich 
markets among their 
neighbors, OTcellent 
facihliea for land and 
water transportation, 
and one of the finest 
seaports in the world 
(Antwerp) Their ac- 
complishments are the 
more remarkable since 
their factories have 
been destroyed again 
and again by inv ading 
anmes 

The heavy ladusto’ 
in the Sambre-Meuse 
Valley was based on 
the coal, iron, copper 
lead, and ainc found 
hereand the additional 
coal from the Campine 
district to the north 
east But as plant ca- 
pacity evpanded and 
local ores became 
Scarce, manufacturers 
turned to other coun 
tnes tor ores They 
bnng in the raw mafe- 
nals cheaply by water 
and out of them manu- 
facture products which 
are exported at a prof- 
it This valley- 
called the ‘ workshop 



of Europe’’— is the , i ™ 

center of the iron and steel, metallurpcal rUm 
chinery, armament, and ehemical industnre w* 

mining and manufacturing cities here are ^ 

Icroi, Mons, and Namur, but the ba'in as a whrtc b 
heavily industrialized and densely populJtro t 
Lif ge) Crude ores from the Belgian Congo are shipped 
to Oolen in the Campine coal field for 

The first industry to bnng prospenV to the ^ 
gun people was cloth weaving which flourished irtr 
mg the Middle Ages in the northw e«tcrn area eaiiea 


Flanders Flemish weavers were the finest m the 
BorJd The wealth that built the beautiful cities of 
Ghent Bruges, Louv am, and Ypres came from textiles 
and eommeree (zee articles on these cities) Much of 
the wool spun then came from English sheep When 
Ei^ind buUt lU ow n textile industry, Flemish « ea v- 
mg declined for a time Then the enterprising cloth 
niakera turned to 1 nen and later to cotton, and m mod- 
em times to rayon In the early centuries weaving 
was only » cottage inilu-<fry but today virtually all 
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THE ALBERT CANAL, LINKING LIEGEJTO ANTWERP 
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a direct waYer'’Lu‘e't'to IhV sea° thVMnif*’w« fijus^ed'm “!i‘ ‘'“® htavy indnstry of the Meose VaUey 

was repaired by Br.Ush and Omted States engineers so it cLT^^lLf.'^TuppUe^s for the mTa°^on'orG“™?ny’*'' 



of the spuming and neanng is done m factones. 
Ghent, Toumai, and Courtrai are the leadmg centers! 
But textile factories have spread all over the Flandeis 
plain, even to rural villages, to take adiantawe 
of the large supply of cheap labor. Lacemaking 
too has become chiefly a factor}- industr}-, though 
some hou=ewi\es still produce exquisite handmade 
bees in their homes. Tlie center of woolen manu- 
facture has shifted from Flanders to Yemers, in the 
extreme east. Malines supplies inexpensixe fumi- 
ture to a large part of Europe. Antwerp is one of 
the world s greatest diamond-cutting centers. Brus- 
sels, the capital and largest commercial city, produces 
a mde variety of manufactures (see Antxxera; Brus- 
sels; Li6ge; Ghent; Bruges). 

Except for coal, Belgium has few mineials But it 
obtains many minerals from its xast colony in equa- 
tonal Afnca. the Congo (see Belgian Coimo) This 
region supplies Belgian iiidu=ti les u itl ■ diamonds lead 
coppei, zinc, and cobalt. It is abo one of tlie world’s 
chief souices of uianium. Lime.-,tone quanaes in Bel- 
gium support a laige cement industra-. 

Commerce and Transportation 

Belgium depends heavily upon foreign trade To 
feed its dense population it must import large quan- 
tities of flour, meat, and butter. To supply its 
factories it must import iron, copper, flax, cotton 
and wool. It pa}-s for its imports by e.xportbg manu- 


factured goods, chiefly glass, paper, cement, cotton 
and rayon yam and textiles, metal products, and 
cut diamonds. ^lost of its trade is with neighboring 
countries in Europe. 

Antv erp, at the mouth of the Scheldt Eh-er, is one 
of the w Grid’s busiest ports. It serx-es not only Bel- 
gium but a x-ast hinterland. The Albert Canal, com- 
pleted in 1939, proxides passage for 2,000-ton barges 
to trax el betxx een Antxx erp and Lidge. At Lidge the 
canal connects xx-ith the Aleuse River, xx’hich connects 
with the great inland waterwa}-s of northern France 
(see Meuse Rix-er). For its size, Belgium has mow 
miles of naxdgable rixers and canals than any other 
counti}’’ except the Netherlands. No other country 
has such a dense netxx ork of railxx ax-s. Belgium oper- 
ate air lines in the x-ast interior of the Congo as well 
as in Europe. Its merchant fleet is small. 

. The Flemings and the Walloons 

Belgium’s oldest problem is the dix-ision of the 
people between two rix-al groups. Each group is pm- 
dominantly Roman Catholic. But they speak different 
languages and lix-e in separate re^ons. Tlie Flemings 
jTeak Flemish, a language similar to Dutch. They 
lixe m the low plain called Flandere to the north and 
west. They are chiefly farmers and textile work- 
Walloons speak French. They lix-e in the 
^Smy industrialized highlands to the southeast 
X ” alloonia”). The Flemings slightly outnumber the 
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eral university at Brussels, and the 
Catholic university at Louvain. 

Contributions to Art, 
Literature, and Science 

Flanders has gi\ en to the tvorld many 
famous painters. To the religious art 
of the 15th centuo' it contributed the 
brothers Hubertand Jan van Eyck, Hans 
Alemhng, Quentm IMatsys, and Roger 
van der Weyden. In the 16th century it 
produced Jan Mabuse, first of the Ital- 
ianized Flemings, Hieronymus Bo'ch, 
Pieter Breughel the Elder, and Jan 
Breughel. The 17th centun’ saw the 
flow enng of Flemish art in the exuberant 
Peter Paul Rubens (xcc Rubens). Thu 
century also produced the notable por- 
trait painter Sir Anthony \ an Dyck 
Van Dyck) and the genre painters Jacob 
Jordaens, Adrian Brouwer, and David 
Teniers the Younger. The most famous 
of Belgium’s modem painters is JamK 
Ensor, who used new and weird color 
combinations for his mystical subjects 
(See also Painting.) 

Literature and science made rapid 
stndes after the Belgians aclueied their 
independence in 1S31. Two writei® 
w ho w on w orld-wide fame were ^launce 
Maeterlinck, mystic playwright and 
poet, and Emile I'erhaeren, a Flemish 
lyric poet (see Maeterlmck). Both wrote 
in French. In science, Ernest Solvay 


Walloons; yet French 
was long the official lan- 
guage In 1912 the 
Flemings won the right 
to have their language 
used m schools in Flem- 
ish-speaking districts. 
An act of 1921 evtended 
its use to the local gov- 
ernments and courts of 
Flanders. Xot until 
1930 was Flemish made 
the language of the uni- 
versity at Ghent, “the 
soul of Flanders.” 

Education is wide- 
spread. Eight years of 
pnmary education is free 
and compulsory. Stu- 
dents who go on to sec- 
ondary schools pay a fee. 
The chief institutions of 
higher learning are the 
two state universities at 
Lidge and Ghent, the hb- 
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cTPated the Solvay process of making soda Leo Bae- 
keland inventor of bakelite made his career ai the 
United States 

A Constitutional Monarch; 

The government as set forth in the const tution 
of 1831 13 a constitut onal monarchy The cronn 
passes to the des endants of the king in the male hue 
A chamber of Representat ves and a Senate eserc se 
legislative powers The king act ng on the advice 
of his cabinet numstera is the chief executive The 
central government appoints the governors ot Bd 
giums provinces and all judges Small eomnuoes 
numbering more than 2 GOO form the basis of the po- 
litical organization 
These communes 
evolved from the M d 
die Ages Today they 
are small democrac ea 
m which the people 
take an active part m 
their focal affairs \\n- 
roen won full suflrage 
m 1946 

Earl; IlUtei; 
ot Uslglum 
Belgium takes its 
Dime from its ancient 
Celt e inhab tants the 
Belgae Caesar eon 
quered them m seven 
eampa gns startmg m 
57 B c The eonqucit 
brought withit the Let 
la language Roman 
law and later the 
Chnstian faith In the 
5th century of the 
Christ an Era a Germanic people the rranke came 
along the Rh ne and settled m the lonlsnd parts of 
Belgium This produced a d vis on erf the pcojrfe which 
has persisted to our day The Roman zed Belpic m 
southern Belgium became known as Hailoons De- 
scendants of the Frarika in the lowland north and west 
became known as Flem ngs and much of the region he* 
Came known as Flanders 

In 490 the Frankish king Clovis adopted Chnstian 
ity lie and his successors spread the rule of the 
Franks overall of western Europe {see Clovis Charles 
Jiartel CharJeiaagne) Ihe Frankish emp re fell 
apart after Charlemagne s death (814) and feudal sm 
spht Belgium into small principalities The most im 
Portant were Randeis Bra^nt Li4ge H«i laut 
Limburg Namur and Luxemburg 
In 843 the Treaty of Verdun cut the Belgian land 
into two parts Flan fers wwt of the Scheldt Rjver 
Went to France The eastern part passed to the Ger* 
coaaic kingdom of Ixithanngia (Lorraine) Hus divi 
6 on endured for six centnnes 

The Middle Agea-- Tiroe of the Communes 
In the Mddle Ages free cities (ewnroun^J 
grew up within the pnne polities and attained gren* 


wealQt and power Bales of English wool hned the 
wharves at Ghent and Antwerp In the great cloth 
batl at Ypres merchants from dl Europe bought the 
produids of Flem sh looms and the handiwork of Flem 

tahlacemaken The citizens used thew wealth to build 

beaut ful churches town halls and guild halls (sec 
Gu 1 h) Flemish art was se ond onl> to Italian art 
In 1384 Phd p the Bold of Burgundy inherited 
Flanders from his wife s father During the next cen 
tury yie dukos of Burgundy spread the r rule over all 
of Belgium and tie present Netherlands by inher- 
itance and otherwise In 1477 Charles the Bold 
was killed leaving as he r his daughter Mary She 
marned Max m 1 an of 
Austna and Belgium 
and the Netherlands 
passed under Austrian 
rule The rule passed 
to Spain in 1519 when 
Maximilian e grandson 
Charles became Holy 
Roman Emperor and 
king of Spain (tee 
Charles V ) 

For nearly two cen 
tunes thereafter the 
combned bnds (then 
called the Spanish 
Neiherlands) were hor 
red by war Early in 
Charles s reign the 
Dutch became Protes- 
tants The Deig ans re- 
mained Catholic and 
Spa n drew upon them 
constantly in va n 
bloody wars against the 
Dutch until Dutch ndependence Wja recogn zed m 
1648 Even then Belg um rema ned the cockp t of 
Europe navanous wars swept over it The Treaty of 
litre ht awarded the land to Austna in 1713 (zee 
Utrecht) the French annexed it m I79a and peace 
was not mtored unt 1 Napoleon was crushed by the 
battle of Waterioo fought near Brussels m 1815 
The Belgians XVln rndepeodence 
After the fall of Napnlson the Congress of Vienna 
(ISIS) joined the Belgisns with the Dutch in the 
K Dgdomof the Netherlands But differences m Ian 
guage and gion d vidcd the Dutch and Belgians 
In 1830 &e Belgians drove out the Dutch and de- 
clared Belgium Independent A Nat onal Congress 
drew up a 1 berxl con'titut on and elected as King 
of the Belgians Pnnee Leopol 1 of Saxe-Coburg-Gotha 
ancle of Queen Victoria of England Belgium dates 
its indejieodence from the day he ascended the throne 
July 21 1831 

The great powers agreed w 1831 to guarantee the 
lad^wndeoce of Belgium on cond tion that it remain 
a perpetuaUy neutral state In 1839 Great Britain 
Fnmee Prussia Austria and Russia signed treaties 
eonfinniag th s agreement 



















The new state at once entered upon a period of 
rapid progress Leopold was an unusually able ad 
mmistrator especially interested in education and 
science His son Leopold 11 who reigned 186o-1909 
acquired vast holdings in the Congo and in 1908 
turned them over to Belgium as a colony (we Be^ian 
Congo) Belgium proBted greatly Leopold II was 
succeeded by bs nephew Albert I (we Albert 1) 
Neutral Belgium Drawn Into Two World Wars 
Belgium remained at peace 83 years In 1914 Gcr* 
many violated its neutrality and overwhelmed it (see 
U orld War, First) The four year German occupation 
left the country devastated The Commission for Re- 
lief in Belgium headed by Herbert Hoover fed the 
starving and loans from the United States helped 
bring back prosperity The peace treaties turned over 
to Belgium Eupen and MalmWy on its eastern bor 
der In Africa it obtained a mandate over Ruanda 
Unindi a rich cattle country adjoining the Congo 
This had been part of German East Africa 
The Treaty of Versailles abogated the treaty of 
1839 and left Belgium free to form alliances King 
Albert entered into an alliance with France in 1920 
but hia son Leopold III cams to the throne m 1934 
and abandoned tbs alliance m 1933 

Second World War Engulfs Belgium 
At dawn on May 10 1940 Germany drove a sur 
pnse attack into Belgium and the Netherlands («v 
World War Second) On May 28 the Belgian army 
wae cut off from the British and French and King 
Leopold III surrendered The Belgian cabinet Bed 
to ^na and refused approval Leopold remained m 
Belgium as a prisoner of war Belgian patriots re- 
sisted the German occupation with sabotage In 
reprisal the Nasis deported more thau 4W 000 Bel- 
gians to Germany as prisoners and forced Uboien 
On Sept 8 1944 the Allies returned and with 
the help of Belg an resistance forces drove the enemy 
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from the country The Nasis took 
Leopold to Austria where he was 
freed ly the American army His 
release caused a constitutional crisis 
a Belgium The CathoJ c party 
favored his return the Socialists 
Communists and members of the 
former resistance group objected 
The king went to Switieriand 
practically an exile but stubbornly 
refused to abdicate In 1945 the 
constitution was amended to allow 
Prince Charles brother of Leopold 
to act as regent 

Belgium suffered little war dam 

age except m Li4ge and Antwerp 

Its mdustry was disrupted but it suodins.** 
made the quickest recovery in Eu *»«*’*“ «f u» 

lope In 1943 Belgium jomed the k bu teen f«®*M 



The opposition in pari ament refused to take action 
and the Cathohe majority alone restored him Riots 
then forced Leopold to say he would abdicate On 
July 16 1951 his son Baudoum I became king 
In 19o*) Belg um with the other nations ot western 
Europe started the European Coal and Steel Com 
mumty remonag trade barriers on coal aad steel (see 
Europe) The Catholic Social Christian p^rty lost 
control of Belgium s government m 1954 to a coali 
lion of Socalists and Lberals (For Referenee- 
Outline and B bliography tee Netherlands ) 
Belgrade (Wfpraef) Yuoosiavh PYom a long 
hue of qua}s Belgrade capital of Yugoslavia rises 
on a r dge overlooking the junc 
ture of the Danube and the Bava 
rivers This command of a great 
trade route has made Belgrade one 
of the pnncipal c ties of the Balkan 
Penmsula from its earliest history 
As commerce spread in Europe 
hundreds of river craft loaded with 
goods from central Europe called 
at Belgrade on the r way down- 
stream to the Black Sea and on 
their voyage back with cargoes 
fromAsaMmor At Belgrade they 
loaded gram tobacco plums and 
other fruit from the northern low 
lands and the Morava 5alley In 
due time Belgrade became a rail 
center and then an important air- 
port Though its ch ef busmess 
d stnbut on Belgrade devel 


Netherlands and LuxTOburg “‘ a sieacd oped bght manufactures such as soap textiles, 

per cent of the nation voted to restore Leopold as king 6*7 
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Few cities have seen more masters. Belgrade was 
founded by the Hlj’rians more than 2,000 years ago. 
It fell in turn to the Celts, Romans, Huns, Goths, 
Franks, Bulgarians, Greeks, Hungarians, Turks, Aus- 
trians, and Serbs. The Serbian name Beograd means 
“white castle,” from an ancient citadel which guarded 
a clifi 200 feet above the nvers. In 1S7S this city be- 
came the capital of Serbia. On July 29, 1914, 
the first World War started 
with the Austrian shellmg 
of Belgrade’s citadel from 
across the Danube River. 

When Yugoslavia was 
formed in 1918, Belgrade be- 
came its capital. The Y ugo- 
sla'i’s modernized the pictur- 
esque but squalid old citj\ 

Tliey erected many concrete 
buildings, pai ed the muddy 
streets, enlarged Belgrade 
universitj-, and raised large 
radio and television stations. 

During the second World 
War German forces bombed 
Belgrade in 1941 and occu- 
pied it. In October 1944, Yu- 
goslav partisans and Russian 
troops liberated it, but much 
of the city had been de- 
strojed. Population (1953 
census,prehmman.-) ,469,988 
Bell. From the early cen- 
turies of the Christian Era 
bells have been rung to mark 
the divisions of the day, 
to summon the faithful to 
praj’er, and to announce 
tidings of joy or sorrow. 

Bells have sounded the 
alarm of fire and the tocsin 
of war, and have given the 
signal for many a deed of 
terror. They have pealed 
in victory and tolled in de- 
feat to mark the closing of 
wars. We might call them 
“voices of history.” 

Some of the bells that 
rang out in England when 
the second World War ended 
are so old that they may also 
have rung in 1215 to cele- 
brate the signing of the Mag- 
na Carta. Some may have 
tolled the passing of every 
ruler of England since the 
death of King John in 1216. 

At Eastertide in 1282 the vesper belk nf tvt • 
gave the signal for the beginning of S the 
massacres in history. TlS slaughter hi i 
ever since as the “Sinilien known 



ever took 


on St. Bartholomew’s Day in 1572, church bells 
gave the signal for the massacre of thousands of 
Huguenots in France. 

The earls' Greeks and Romans knew nothing of bells 
which could be heard throughout a community. An- 
cient peoples had only small, often square-mouthed, 
hand bells and closed bells like our sleigh bells. They 
hung bells about the necks of sheep and cattle 
as some people do today. 
The high priests of the 
brews wore small t inklin g 
golden bells. 

The First Church Bells 
By the 5th or 6th cen- 
tury' of our era, Christianity 
had established itself firmly 
in the Roman Empire, and 
the Christians used bells 
in their churches. At fiist 
the bells were small. Grad- 
ually they' became larger 
and w ere hung in high toir- 
ers. From there they could 
be heard throughout a city. 
Sometimes these tow erswere 
built as part of the church. 
Often they' were separate 
structures, especially in It- 
aly. Tliere, many bell ton- 
ers, or campaniles (from the 
Latin word campana, mean- 
ing “bell”), were structures 
of evtraordinary beauty. A 
belfry was originally' a tow- 
er, often movable, u=ed in 
warfare. The Old French 
name was bcrfrci. People 
later gave the name belfry 
to watchtowers where 
alarms w ere rung and where 
people might take refuge 
from approaching enemies. 
Among the most beautiful of 
masting bell towers is the 
campanile of St. Mark’s at 
Venice. This collapsed in 
1902 after standing a thou- 
sand years. It was rebuilt 
in 1912. Other famous bell 
towers are the leaning tower 
of Pisa and Giotto’s cam- 
panile at Florence. Alodem 
architects have often copied 
the tower form developed 
by the builders of the Alid- 
dle Ages in designing the 


rp, towers of skyscrapers. 

iUe Mrliest bells preserv-ed in the British Isles, 
y. ims Slaughter has been knowm Patrick’s at Belfast, may date from 

bicihan Vespers” {see Sicily). Anri oth century. These were of the ancient rectangular 

They' were made of thin plates of metal riveted 



tcpgelter Gradually men ieained l\ie ail oi caMmg 
bells la one piece, and ivorked out the familiar 
curving bell-shape which produces the most bnl 
bant tone and the longest vibrations 
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The process of casting bells is much the same today 
as it was many centuries ago A core of bneks is built 
Up and covernl with soft clay molded to the outlioe 
of the mside of the bell Then an outer mold or 
cope of clay is made shaped to the outline <rf the 
Outer surface of the bell and the nwlten metaJ » 
Poured in and left to harden When the molds are 
removed the ^11 may be tuned to the desired tone by 
taking off thin shavings from the inside 
Metals Used for Bella 

From the earliest times — as far back as the days 
Ilf Isineveh — the metal most used w-as an alloy of 
copper and tm in various proport ons Iron »nd 
steel were occasionally used but bells so made are 
much inferior in tone 
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It has long been customary to hang several bells of 
different pitch together which are made to sound one 
after the other and thus play aunpJe tunes these are 
called a peal of bells or chimes Each bell was 
i^g hy pnUing a separate rope As the number of 
bells increased from 3 to 8 or even 12 an elaborate 
art of bell nuging was developed Wvth three bells 
only SIX changes or sequences are possible while 
eght bells give the enormous number of 40 320 
changes With 12 bells the number is so great 
that It has been calculated that to ring the changes 
at the rate of two strokes to the second would re- 
quire 91 yearn Bell ringing became a fascinating 
popular amusement in England m the 17th century 
Societies were formed all over the kingdom which 
performed wonderful feats of accuracy and endur 
ance in competition The patterns or tunes were 
worked out by experts and received many queer 
names such as Kent treble bob major Grand 
sure Triples Treble bob royal The art of bell 
ringing is stJl practiced with enthu lasm in rural 
England 

In the United States end the Contmental countries 
e«peeially Belgium cbimmg is usually done by 
mechanical devices Sometimes as many as ^ or 70 
bells are thus played by means of a keyboard or 
levers so that any tune may be played with its accom 
panying harmonies In ringing properly so called 
the bells are swung through a complete revolution 
resting bottom upward at the end of each swing 
Chiming M the technical term for swmgmg the bells 
in iheu normal position just far enough to be etruek 
by the clapper or for pn^uemg tonea by etrikmg the 
stationary bells 
with amall bam 
mers The latter 
method IS used m 
afJ meebanieafly 
operated chimea or 
corilfons These 
cantlons are eome* 
times played by 
means of & oyfuider 
just bke a barrel 
organ which is set 
off at regular inter- 
vsla by clockwork 
or by turning a 
crank by hand 
In this country 
bells ate custom, 
only used only for Vie«'a«*'fnch®t“m **S 

striking the hours bVhb • Ir s aor citckuti «• 
few fire-alarms for »*• “jr feia m mm cu 

special celebra- 

tuna aod for announcing rehgioas services Ja the 
older natioos many of the ancient U'es still survive 
•fte bell in the parish church sounds the rising signal 
atfiveorsixo clock mdicates the time for dinner and 
sounds the cuifew or retinng signal at eight or nine 
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1 In this bell factory at Croydon, England, the outer mold is being lowered over the core. 2. Pulling heavy church 
bells by hand ropes is strenuous and precise work. Here English bell ringers rest a moment. 3. Hand bells ‘ nng^ 
Christmas season in the ancient and difficult art of “change ringing.” When a given number of bells are rung id 
highest to lowest note, they are said to be rung in “rounds.” “Changes” are variations of the order, until, without repeuu 
the bells come back into rounds. 4. These axe the bells used by the Beacon Hill (Boston) hand bell nngers. 
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The curfew (from 
the French eouvre 
jtu, "cover fire”) 
has rung m many 
parts ot England 
every night since 
the time of William 
the Conqueror In 
many places in the 
United States it 
V as introduced as a 
signal— say at nine 
o’clock — when 
children unaccom- 
pamed by adults 
were required to 
leave the streets 
and go home. At 
Oxford Umversity, 

101 strokes are rung 
on “Great Tom’’ in 
Chnst Church Col- 
lege at mne o’clock 
every evening to 
warn the students 
to return to theur 
colleges 

Smaller belU of 
various shapes are 
used for an infinite 
variety of purposes 
—attached to 

clocks to sound the 

hours or to iraken f*‘ 
us in the monusg 
to summon us to 
the telephone or 



-BELL 
"Great Tom” at 
Oxford, tons 
The largest bell m 
America, m River- 
side Church, New 
York City, weighs 
25 tons, "swing- 
ing weight ” The 
most famous bell 
of the United 
States IS the Lib- 
erty Bell, which 
rang out the news 
of (he Declaration 
of Independence 
in 1776 

Bell, At exan- 


I G R A 


(1847 1922) Other 
men before Bell 
had tned to trans- 
mit the human 
voice acroiJ dis- 
tances and others 
since hive helped 
improve and per- 
fect Bell B inven- 
tions But Alexan- 
der Graham Bel! 
will always be re- 
membered as the 
father of tha first 
ptaetioable eleo- 


T«lia{< Tb* ^11 «i 


iitiarm t*M * eVrsts' With telephone (sss 

■ ',s ‘J.’i.'s 

•«* He was bom m 

. „ Edinburgh, Scot- 

announce the presence of a visitor at the door, to «sH land, on March 3 1847, and was educated m the 
us to meila and to summon servants Instruments UniveieiUes of Edmburgh and London With his 
of various bell types are also important members of lather and mother he moved to Brantford Onto: 


the modern orc^stra (see Musical 
Instruments) 

The Giants among Bells 
The largest bell ever cast is the 
"Csar Kolokol ’ at Moscow, which 
weighed about 200 tons when it was 
cast m 1733 It has never been rung, 
however, as it was cracked dunne the 
fire of 1737 The great bell is over 21 
feet In diameter and stands 19 feet 3 
inches high, it now rests on a raised 
platform, mside the Kremlin walls 
Another Moscow bell, the largest in 
actual use weighs 110 tons There is 
a great bell of about 87 tons in a 
pagoda in Upper Burma, and one of 
53 tons at Peking Besides these mon- 
archs the other famous bells of the world are dwarfs 
Great Paul” in St Pauls Cathedral, Londmi, 
cighs 17 tons, “Big Ben” in the Westminster clock 
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Canada m 1870 Ilia father and grand- 
father had devoted their lives to the 
study of human speech and to teaching 
the deaf and dumb to speak Alexander 
Graham Bell followed the profession of 
his family Although his fame rests 
chiefly on the invention of the tele- 
phone, his mam interest through hfe 
was helping the deaf In 1871, in Bos- 
ton, he started teaching deaf pupils 
The following year he opened a pnvate 
school to tram teachers of the deaf 
in the methods of ' visible speech,” 
which had been devised by his father, 
Alexander Melville Bell (1819-1905) 
He began teaching at Boston Umver- 

Bity in 1873 In July of 1877 he mar 

ned Mabel S Hubbard, a girl of 18 who had been 
deaf from early childhood. 

During 1874 and 1875 he worked on "the germ of his 


tower of the Houses of Parliament, London, iZH tons, great mveaUon,” suggested by hia work with devices 
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to help the deaf. On March 10, 1876, in Boston, the 
first intelligible sentence was transmitted b}’ tele- 
phone. It was spoken by Bell to his assistant; “Air. 
Watson, come here; I want j’ou.” 

Bell applied for a patent on Febraarj’’ 14 of that 
year, just two hours before Elisha Gray filed a notice 
in the Patent Office covering some of the same prin- 
ciples. At the Centennial Exposition of 1876, in 
Philadelphia, the demonstrations of Bell’s telephone 
made a great sensation. 

Bell became a citizen of the United States in 1882 
and served as president of the Xational Geographic 
Institution. Among his various inventions was an 
audiometer, for measuring the intensitj’ of sound. He 
also e.xperimented in aviation. In 1880 he received 


Belloc, Joseph Hilaire Pierre (1870-1953). 
For the first 23 years of his life, this British writer 
was a citizen of Prance. Hilaire Belloc was bom at 
Versailles, near Paris. His mother was English and 
his father French. When Hilaire was two, his father 
died, and he and his mother moved to Slindon, Sos- 
Ee.\', in southern England. Tliere he learned to ride 
and swim. 

In 1883 he entered the Roman Catholic Oratory 
School at ISdgbaston, near Alanchester. The other 
students teased him because he still had French traits, 
but he won applause for his acting in school plays. 
He left Edgbaston in 1887. After studying mathe- 
matics briefly' in Paris, he spent a year on a Sussex 
farm. In 1890 he traveled to Colorado and California. 


the French government’s I'olta prize of 50,000 francs 
for his invention of the telephone. He used the 
money to establish the i’olta Laboratory, for indus- 
trial research, in Washington, D. C. He later estab- 
lished the Volta Bureau for the Increase and Diffusion 
of linowledge Relating to the Deaf. 

For many' years Bell spent his summers at his estate 
on Cape Breton Island in Nova Scotia. There he died 
Aug. 2, 1922, and there his body remained. He was 
buried on a mountaintop. During 
the funeral service every telephone hilairi 

of the Bell system was silent. In 
1950 Bell was elected to the Hall ' ' 

of Fame at Xew York Universitv. 

Belleau (6«o') wood. Some ' x 

SO miles northeast of Paris, France, 

stand the battle-scarred trees of t*. 

Belleau Wood. This was the scene ' 

of some of the bitterest fighting 

of the first World War. The bat- 

tie of Belleau Wood is one of * . \ 

the most heroic chapters in the \ .{Lv-L ^ 

history of the United States 

Alarine Corps. ‘ 

Early in June 1918, the Germans 
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in their advance on Paris had party funds in elections and w^= re 

seized the town of Chateau-Thiern- "““craf.re and traditional vaiuos. elected as an mdependent m 1 JW- 

^ _ J U_ l_fA T> II comp 


Because he was a widow’s son, Belloc could have 
been exempted from the military seivice required of 
French citizens when they become 21. But he volun- 
teered as a driver of the Eighth Artillery Regiment, 
stationed at Toul in northeastern France. 

Back in England, Belloc entered BaUiol College, 
O.xford, in 1893. He was Brackenbuiy History Scholar 
and president of the Union, the university" debating 
society. He was a popular student leader. After only 
BELLOC years of study", he won fiist- 

— T class honors at his graduation. 

< He married an American, Elodie 
I Agnes Hogan, in 1896. To support 
, his family", he began writing for 
I London newspapers and magazines. 
' He had already" published some 
; i historical studies and ‘The Bad 

j • Child’s Book of Beasts’, a delight- 

— L- fev- book of nonsense verses. 

^ 1903 Belloc became a natur- 
alized British citizen. He entered 
politics in 1906 as a member of 
^ Parliament for Salford. He re- 

^ against the use of secret 

C partv funds in elections and was re- 

in defenKp of fVi** x . .. « , » . • . lAtn 


on the Mame River The u . he left Parliament the same 

retake this important town without first year to fight political abuses. He attacked them in 
Germans froT?he ^of “ W"! -ekly paper, T/ic Eye TTitness. He had 

a half miles to the northwest 


a half miles to the northwest. Marine units of 
the 2d Du'ision were given this critical and difficult 
assignment. For a brief period they were helped bv 
regular army- elements. 

'The wood was a rock-strewn fortress of German 
machme^ nests. Into this inferno the Alarines 
advanced tune after time, now being driven back 
now gaining a little. Their losses were tremendous’ 
borne compames, reduced to hardly more than a 
quarter of their original strength, were left in com- 
mand of a seigeant or corporal. Frequently without 

fought on The fightmg contmued for nearly three 
weefe until the wood was cleared of the enemy and 
the battle won. At the north end of BeUeau Wood 
IS now situated the Aisne-Marne American Cemetery' 


SJUVyJV 

and .A Change in the Cabinet’. Xow he began writing 
more serious books, principally" on history' and biog- 
raphy. His writing became colored by a deep sense of 
the values of the past, especially' those of the religious 
X alues before the Protestant Reformation. 

Belloc became a good friend of the writer G. K. 
ChcBterton. So close were their ideas that George 
Bernard Shaw caUed them “the ChesterbeUoc.’’ They 
stood for Roman Catholicism and conseiwative social 
and political ideas. In print and in debate they x'igor- 
oimly" and wittily' defended their x’iews against those 
of H. G. Wells and Shaw. 

Of Belloc’s more than 100 books, some of the best are: 
amys. On Xothing’ (190S); hhlory, ‘Histoo" of England’ 
‘ W. ■’ 1925-31); biography, ’Alarie .Antoinette’ (1909), 
f i"ooL Burden’ (1904) ; Irarel, ’The Path to Rome 

0004): and poetry. ‘Sonnets and Verses’ (1944). 
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_THE aiNDUS_HOLYCITY OF BENARES 


Benares Iubia To 
H indus the most I oly 
city m the Ind an 
peninsula is ancient 
Benares It lies on 
the north bank of a 
great bend of the sa- 
cred Ganges River 
M U oas of Hindus go 
there every jear to 
visit the shnacs and 
bathe in the purifying 
waters of the Ganges 
Wealthy Hindus build 
houses here and hope 
that they wnll be in 
Benares when they die 
for it is said Happy 
is the Hindu who dies 
m Benares for he la 
transported at once to 
&na sH malajmParv 
dse Beggars come 
by the thnus-mds to 
wheedle aims 
The atcep Ganges 
bank IS almost a solid 
wall of stone steps and 
landings called ghati 
The steps lead to tern 
pies great houses and 

palaces Benares has more than I 500 Hindu temples ing the f\r*t World War he kept the Vat can neutral 
and many more Hindu slmnes A Mohammedan em He tned to persuade the hostile powers to make peace 
peroroflnda Aurungzebe bu it a great mosriue here and effected a resumpton of official relations be> 
And SIX centuries before the birth of Chrst Benares t'een the Holy See end France and England 
was the home of Buddha But today Moharamedao GiacomodelbChesa wasbom at Pegb withinthe 
um and Buddhism are not important m Benares Genoa diocese Nov 21 18o4 He came of an nn icnt 

The most venerated Hindu shrine i< the small Ool 1 end noble family that numbered among its members 

en Temple Its sinctuaiy is paseii with silver rupees twoeamts acaidmat and several bishop* Hisfathcr 
(coins) and p ignms drop flaming camphor scented wanted him to be a lawyer and he took his doctorate 
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t (a« [>rhic* Pi Dtia 



leaves on a flower bedecked inuge of ^ve contained 
in a deep pit Every Hindu hopes that before he d es 
he may w alk the 60-mile path that traverses the sacred 
area A Hindu who d es here is cremated at the nver 
edge on the Bummg Ghat Another place of 
special veneration is the well of Mam Knmki Water 
from it 13 said to be sweat from the brow of \ishnu 
another Hindu god A pilgnm who bathes to ths 
well believes he is eleaused from sin for all eternity 
Benares is an important trade center for the fertile 
Ganges bism The city was important when Buddha 
came there but the present bu I luigs are cotnpara 
tiv ely modem Its chief manufactures are brass ^lods 
gold and silver textiles and embroi lery and lacquered 
toys Benares College establi'hed in 1791 has a 
Sanskrit d vis on Benares flmdu University was 
established in 189S as Central Hindu College Popu 
lat on (19 jI census) 355777 
Benedict XV Pope {18o4-1922) Under tl e name 
Benedict W Ciaoomo della Chie a was head of tlie 
ftnraan Catholic church Vietween 19U and 19” D ir 


Uw in I87i from the University of Genoa 
He then stud ed for the pnesthood at the Collegio 
CapnmicaiaRome «idwa3ordameilwhenhewns24 
He next attenied a school for ^ at can diplomats 
In 1885 Caidiw! Rampolla newly appointed papal 
nuDci ) to Spam selected Della Ch esa as lus secretary 
AVhen Cardinal Rampolla became the Vat can secre 
tary of state Father Della Chiesa remained with h ra 
In 1907 Fall er Della Chiesa was created archbishop 
of Bologna and in May 1914 a cardinal After the 
first IVorid War started he made an address in which 
he stew'sed the church s duty to remain neutral to 
makealleffortsto restore peace and to ease the suffer 
mgs caused b> war This speech probably influenced 
hiselectionaspopetosucceedPiusXonSept 3 1914 
Pope Benedict XV worked hard and usually read 
htsdalymassbeforesix. Bye ghto clock in the mom 
ing be was at work HededJan 21 1922 
Otfaer Pope Benedicts 

Benedict I re gned between 575 and 579 he died of 
enef diiniu; the lombard devastation of Italy Among 
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BENEDICT 

the other popes of this name was BE^■EDICT V, 964- 
965, who was carried to Germany by Emperor Otto I 
and died a prisoner there. Benedict XIII, the Span- 
iard Pedro de Luna, was one of the antipopes from 
1394 to 1423. He had his see at Avignon in France 
during the Great Schism. This name was also borne 
by the canonical pope at Rome, 1724-30. Benedict 
XIV, 1740-58, was renowned for his measures to in- 
crease the prosperit 3 ’’ of the papal states. 

Bengal. VTien India was under British rule, the 
most populous province was Bengal, in the northeast. 
In 1947 when India was diwded into two independent 
nations, Bengal was also partitioned. East Bengal, 
where most people were Moslems, went to Pakistan. 
In its 54,501 square miles are crowded 41,932,329 
people (1951 census). Its chief cities are Dacca, 
capital of East Pakistan, and Chittagong, a port. 

■West Bengal, mainly Hindu, became a state of India. 
Gooch Behar joined it in 1950. The area totaled 30,775 
square miles and the population 24,810,308 at the 
1951 census. It contains Calcutta, with its busy port 
and e.vtensive jute and steelworks (see Calcutta). 

Bengal stretches across the low, fertile Ganges- 
Brahmaputra delta. Its leading crops are jute, rice, 
cotton-oil seeds, and sugar cane, with tea in the foot- 
hills. The British set up factories in Bengal in 
1633. Clive’s -vdctorj’ at Plassey (1757) gave the 
East India Company sovereignty there and marked 
the beginning of Britain’s Indian empire. (See also 
Clive; India; Pakistan.) 

Benton, Thomas Hart (1782-1858). The West’s 
first great statesman was Thomas Hart Benton. In 
his 30 j’ears as a Missouri senator, he aided western 
settlers, fought for a sound money policy, and sought 
to smooth differences between North and South. 

Benton was bom, the eldest of eight children at 
Hillsboro, N. C., March 14, 1782. His father, a 
scholarly Englishman, died when the boy was eight. 
Young Thomas received his early schooling from^his 
mother and attended the Univereity of North CaroUna 
bneflj'. When he w.as 17, his mother moA'ed the family 
to a large land holding near NashAille, Tenn. 

Benton studied law. He was admitted to the bar in 

1811. As a state legislator he proposed laws to im- 
prove the quality of the state’s law courts and give 
Ne^oes the right to trial by jurj-. In the War of 

1812, Andrew Jackson appointed Benton his aide In 
1813 a duel between Benton’s brother and a friend of 
Jackson’s brought about a brawl in wliich Jackson was 
wounded. They remained enemies for some years 

In 1815 Benton migrated to St. Louis. He started 
a newspaper and practised law. He became an au- 
thonty on involved land titles. Benton was selected 
as one of Mn^soun s first senators and took his seat in 

Ihe eldest daughter, Jessie, eloped with Lipuf TnVir, 
C. Fremont in 1841 (see Fr5monH ^ 

Benton and Jackson were reconciled, and Benton 
became a Jacksonian Democrat. He led Jackson’^ 
agamst the Bank of the United States fe sSs 


and Banking; Jackson, Andrew). He sponsored meas- 
ures to help settlers obtain government land easily and 
other legislation to aid settlement of the West. He 
earl 3 ' proposed building a railroad to the west coast. 

Benton disapproved of the measures that brought on 
the Mexican War, but once war was begun he favored 
fighting it A-igorousU’. He fought against Calhoun’s 
“nullification” efforts and deplored the Northern and 
Southern agitation that led to the Ciidl War (ne 
Calhoun; Webster, Daniel; States’ Rights; Jlissouti 
Compromise). Although a slaveholder, he did not ap- 
prove of the extension of slavery, and the slaA-e-holding 
Missourians feared that he sided with the N'orth. In 
1850 he was defeated for re-election. In 1852 he was 
elected to the House of Representatives but was de- 
feated for re-election. He ran for the governorship of 
Missouri in 1856, but again was defeated. 

Benton’s conAuctions were strong and honest. In 
the presidential election of 1856, he supported Bu- 
chanan instead of his son-in-law, Frdmont, the nomi- 
nee of the new Republican part 3 ’. In his last 3 ’ears he 
wrote his ‘Thirt 3 - Years’ View’ and edited an abridg- 
ment of the congressional debates that had taken 
place up to 1850. He died April 10, 1858. 
Benzene. One of the most useful products of or- 
ganic chemistri’ is benzene. It dissolves gums, resins, 
fats, and oils. It can be made into many drugs and 
d 3 -es. In motor fuels, it increases power and helps to 
preA’ent motor knocks. It is used in photographic 
chemicals and in making plastics, S3’nthetic rubber, 
and man 3 ' other products. 

Benzene is a clear, colorless, inflammable, and 
jrighly toxic liquid. It has sLx carbon atoms, linked 
in a ring (called the benzene ring). Each carbon atom 
has a h3-drogen atom attached. The chemical for- 
mula is CsHe (see ChemistT 3 ’; H 3 ’drocarbons). The 
h3'drogen atoms can be displaced b 3 ' other atoms or 
by combinations of atoms. And two or more of tht 
rings can be linked together. Thus chemists form 
various aromatic hydrocarbons, so called because 
man 3 ' haA’e a pleasing odor. 

Coal tar distilled at about 212° F. 3 'ields an impure 
product called benzol (see Coal-Tar Products). Pure 
benzene is obtained b 3 ’ washing benzol ivith sulphuric 
acid, then with caustic soda solution, and redistilling 
at benzene’s boiling point, about 177°F. 

Liquid benzene and its vapor are inflammable and 
poisonous. No flame should be permitted near them- 
First aid for a Adctim OA’ercome b 3 ’ benzene fumes 
consists of removing him into fresh air. A doctor 
should be called for further treatment. 

^lichael Farada 3 ' discoA’ered benzene in 1825 in an 
illuminating gas made from fats and oils. In 1S45 
A. W. von Hofmann obtained benzene from coal tar, 
and in 1865 F. A. Kekuld worked out the chemical for- 
mula and the benzene ring structure. These later dis- 
coveries led to the modem uses of benzene. 

A substance sometimes confused with benzene is 
benzine, a heav 3 ’ naphtha obtained from petroleum. 

1 ^ _used to dissolve paints and rubber and in dry 
cleaning to dissoh^e fats and oils. It too is inflammable. 



Beowulf (hA'S^umlf) The Anglo-Saxon ancestors 
of the Enghsh delighted to hear their minstrels or 
poets Bing of Tiar and deeds of valor, of great heroes 
and chieftains When the Anglo-Saicons invaded the 
Bntish Isles in the 6th and 6th centunes, they 
brought songs that related the deeds of their hero 
Beowulf Later these songs were woven into the great 
Anglo-Saxon, or Old Enghsh. epic 'Beowulf 
Id the epic the “battle-brave” Beomil/ crosses the 
sea from Geatland (possibly the Sweden of today) to 
the land of the Danes and frees that country from a 
terrible ogre, Grendel In revenge the ogre’e mother 
carries o5 a king’s councilor Beowrulf follows to her 
lair under the w aters of a lake and slaj s her Beowulf 
becomes king of the Geats and rules for half a century 
He 13 fatally wounded when he battles a hre-breathmg 
dragon hlouroed by his subjects, Beownilf is buned 
under a great barrow, or mound 
‘Beowulf 18 England's earliest epic poem Since 
it was written the language has undergone such change 
that only scholars of Old English can read the story 
in the onginal Iona It has been tranaMted into 
modem Enghsh, and anyone interested m heroic ad- 
venture can read this translation 
Scholars are not agreed as to just how old ‘Beowulf 
IS, nor when it was firat put in writing The only 
manuscript we have was written m the 10th century 
It IS now in the British Museum m London 
Bering sea. “Farthest north” for most navigators 
on the Pociiio side of the world is the Bensg Sea 
It IB important, u spite of remoteness and cold, 
as the body of water which separates Sibena in 
Asia from Alaska m North Anenca The narrowest 
part la Bering Strait, near the Arctic Circle It 
woalyMoileswide Wjthinit theboundarybetween 
Asia and North America tuns between Big and Little 
Diomede islands, about three and one half milea 
apart (For a picture. $ee Asia, for a map $ee Alaska ) 
The sea » largely cut off from the Pacific Ocean 
by the chain of the Aleutian Islands Through Bering 
Strait It opens into the Arctic Ocean The sea re- 
ceives a cold current from the Arctic and a waitii 
current from the Pacific The meeting of the currents 
causes storms and heavy fogs Navigation is mode 
dangerous by storm, fog and ice through much of 
the year Usually ships enter the sea only frwn May 
to October 

Bermg has scattered islands Probably the most 
1 nportant are the Pnbilof Islands, because of their 
great seal rookenes (set Seal) In the btter part 
of the 19th century, ruthless hunting threatened to 
exterminate the animals In ISSl the United Slates 
sought to save them by declarmg the Bering Sea a 
ware clnusum, or “cIo«ed sea” — that is, open to 
gallon and sealing only under conditions imposed ^ 
the United States An international court of arbi- 
tration, in 1893, refused to recognize the Umted 
States authority In 1911 an agreement among Ruv 
Bia, Japan, Great Britain, and the United St*^ 
was reached, the proxssiona of which have permitted 
the seals to mcrease 


BERKELEY 
Both the sea and the strait are named for Vitus 
Bering (or Behring), a Damsh explorer in the service 
of Russia He made the first systematic exploration 
of the waters in 1728 and 1741 In the latter year 
he died on one of the Commander Islands, m the 
southwestern part of the see A Russian, Sunon 
Deshnev, had sailed in these waters m 1648 
The greatest east-west extent of the sea is about 
I, TOO nules, from 160“ east to 160“ west longitude 
The area is about 878,000 square miles Bering Strait 
and most of the sea are shallow, but the sea deepens 
toward the south to its greatest known depth, 
13 032 feet. 

Berkeley, Caiit The view of San Francisco Bay 
from the heists of Berkeley on the eastern shore is 
truly inspiring From various vantage points one sees 
San Franasco across the bay, the breath-taking spans 
of the great bridges, and the entry to the Pacific 
Ocean through the Golden Gate Berkeley’s magnifi- 
cent site slopes down more than 1,000 feet in a senes 
of terraces to a plam at the water's edge 
Berkeley’s industnes early sought the shore hue, 
and many modern factories cUng to the location be- 
cause of Its accessibility to rail and water transporta- 
tion The h^her land has become more thickly 
settled 88 famiUea are drawn by Berkeley's many 
advaotagea 

Berkeley residents formerly commuted to i^ork m 
San Francisco on femes Some rail travelers from the 
East siso alighted at Berkeley, before the tram reached 
the terminal m Oakland, and femed to San Francisco 
Today commuters board bus<ee that roll oiirr the long 
stretch of the bay bndge to Ban Francieco 
An important feature of the city's life is the Uni- 
versity of California, one of the world’a largest 
schools, located on the city’s eastern heighte It 
has several outstanding museum*, an immense ste- 
diura, and many fine buildmg« Berkeley also has 
sei'eral divimty schools The Pacific Institute, an 
archeological museum of one of these, exhibits dis- 
coveries from Palestine dating from 3500 b C tn the 
Chnstisn Era Berkeley has several munttipa! parks, 
including Hie nule-loug Aquatic Park, a i,90O-acre 
regional park adjoins the city 

The Berkeley site w as part of the 4B 800-acre Rancho 
San Antonio, a Spanish grant 11820) to the Peraita 
family Amencan squatters settled on the ranch in 
the early ISSO’s, and in ISW title to what is now 
Berkeley was purchased for $82,000 Tlie university 
opened in 1869 and the town grew up around it The 
city was named Jor George Berkeley, an ISth-century 
phdosopherand Church of England bishop, who wrote 
the widely quoted “Westward the cour«e of empire 
takes its way ” Tbe fi«t rad hae, from Oakland 
north to Martinet, reached Berkeley in 1877, and 
the next year the settlemeut was incorporated as a 
village Berkeley offered refuge to many xnctims of 
the S«n Francisco earthquake and fire of 1906, and 
many refugees temamed to make the city their perma- 
nent home. City government is the council manager 
fonn. Population (1950 census), 113,806, 
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The HUGE CAPITAL of the GERMAN NA TION 






Brandenburg Gate-beat as rS' cnum^i Mp; : ; ! ,;.':;’''* ' ^ 

Berlin in the second World War Here Rns^ <l»nj>Ked during the siege and conquest cl 

lan otncers congratulate their troops in iront of the battered symbol ol power. 


gERLiN, Ge^int. The rapid grorvth of Berl 
paralleled the s^ift nse of the German nation. I 
collapse marked the end of an epoch in German\'’s hi 
toiy. Berlm was one of the lesser German cities ri he 
It was chosen m 1871 as capital of the newly forme 
Geiman Empwe. By the tune the second World W- 
broke out, 68 Later, it uas the largest cih- c 
the contment of Europe and the fourth largert i 
the world, l et at the close of the war this mwhl 
mdustnal and commercial center lay shattered h 
bombs and sheUs, a wasteland of crumbled stone an 

German Empir 

which had evohed into Hitler’s “Tliird Reich 
came to an end. icicu, 

of Kings and Emperors 

i-ituated m an unproductne region of lakes an 
nyers, marshes and forests, Berlm owed its nse abo” 
all to Imstoncal ei ents It hes in the eastern part , 
the north German plam, halfway between the Elh 
and the Oder m ers It had its birth in the 1 m ™ 
lur,- . bridg. „ tie ri™, Sp4 hS,” 
m-er could be easily spanned because it dn-id^int 
^o arms. On an island between them, to theS^ 
Berlm, grew up a sister town, Kolb The 
acqmred a smaU commerce in grain, he^e^Tnrt'^^' 

her, and joined the Hanseatic Ke jn the 
centuiy' Frederick H, elector of BrandenbiL 
them, and buht a fortress on the island oflolb H 
successors put up a palace within the wallc tt e 
the first World War, this palac^^Id the 
cipal seat of the Hohenzollem dj-nasty. 


As the HolienzoUems spread their rule from Bran- 
denburg over all of Prussia, they built up and beau- 
tified their capital city (see Prussia). In the 17th 
centurj- the "Great Elector,” Frederick Wilhm 
turned the area in front of the palace into an orna- 
mental square, the Lustgarten. He also hud out a 
mile-long tree-bordered avenue, Unter den Linden, 
from the palace eastward across Berlin to the royal 
hunting grounds, the Tiergarten. His successor, Fred- 
erick I, the first king of Prussia, united Berlin with 
Kolln and the suburbs that had grown up around 
them, gii-ing the whole mimicipalitj' the name Berlin 
He beautified the palace, kept a splendid court, and 
put up a number of fine statues and public buildins^ 
on Unter den Linden. 

In the suburb of Potsdam, to the southwest on the 
Havel River, Frederick the Great, who c.ame to the 
throne in 1740, designed and embellished a huge sum- 
mer palace. Sans Souci ("without care”). On Unter 
^oden he put up an Opera House and behind it 
me Cathedral of St. Hedwig, a reproduction of the 
Pantheon in Rome. To encourage others to build fine 
residences he gave them plots of land stipulating that 
their houses should be well constructed and of barmy 
mous design. His successor, Frederick Wilham IL 
erected the famous Brandenburg Gate at the en- 
rance to the Tiergarten, which had been turned into 
n pubhc park. At the eastern end of the famous a^ e- 
nue Frederick WilHam lY put up a great equestrian 
^tue of Frederick the Great in his three-cornerw 
at .Hter 1871, when Berlin became the capital o 
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all Gennany, the Hohen?olleni emperors followed the 
etample of their ancestors in beautifying the ci^ 
Berlin Attracts People from Other Places 

In its carty days Berlin gathered in people from the 
northern plain, and its rulers welcomed Protestant 
refugees from France, Holland, and Bohemia Later, 
as the capital of the German Empire the city drew 
m people from all parts of Germany From a popu 
latJoa of less than SOOO in the middle of the 1/0} 
century it grew to 800 000 in 1870 half the «a*e of 
Pans By 1910 it counted 2 million inhabitante 
In 1939 Greater Berlin numberel 4 432 000 and eov 
ered an area of 341 square miles During World 
W ar II the city lost moie than a million inhabitants 
Population of West Berlin (lOjO census) 2 146 SD2 
of Last Berlin (1948 est ) 1 203 83 J 

As neighbormg villages were incorporated into Rer 
lin their forests and fielils were turned into parks 
Residences spread to the southwest Academic scien 
tific and rmlitary institutions sprang up m the north 
we't section Industrial areas nnged the rest of the 
city to the northeast east, and south where giant 
factories surrounded by workers apartment houses 
constituted cities within the city The 
bfe of the capital still centered about 
Unter des Lisdes, whose ancent 
linden trees had been replaced by a 
variety better suited to the sandy 
soil Across it from north to south 
ran W ilhelmstrasse, Berlins ‘Dona- 
mg Street” desoted to government 
nunistries and the long narrow ave- 
nue of Fnednehstrosse, lined with 
fine shops and restaurants 

Tb« Centerof Germaoy'e 
Trade and lodustty 

■West of Berlm the Spree River 
joins with the Havel which flows 
to the Elbe thus givmg Berlin 
outlet on the North Sea In the I7th 
centuiy the ‘ Great Elector ' had a 
canal constructed from the Spree to 
the Oder River, gaming for the city 
access to the Baltic Sea as well 
Gradually an elaborate system of 
canals spread over the northern plain 
Berlm their focal point, became one 
of Germany’s busiest inland ports, 
second only to Duisburg Hambom on 
the Rhme 

When railways were built the gov- 
ernment routed them through the 
capital, and Berlin became the hub of 
a rail network covenng all of Ger- 
many Transcontinental lines also 
were drawn through it — from Paris to 
IV arsaw and Moscow, from the Baltic 
coast south to Italy, and from German 
North Sea ports to Odessa on the 
Black Sea. A circular, or belt, railroad 
(Rinfftoin) circled the city, making it 
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possible to switch freight from one line to another, 
Utd a through hne (S(aif(bahn) cut across it from east 
to west Hitler built superhighways (AufobaAnen) 
eonverguig on the capital, and made Berlin the 
central pomt of Germany’s widely developed com- 
mercial air service. 

IVith unsurpassed transportation faaUties and a 
vast reservoir of labor to draw on, Berlin became the 
ebjefeunufactaringcityofEiirope Remotefrom the 
regions that produce raw materials and fuel it special- 
tred in industnes that required a high degree of techni 
cal skill — electneal appliances and machinery, textiles 
and clothiQg chemicals furniture, and books Ger 
many s banking system centered here and the city al 
ao conte aed the country s leading gram exchange 

The Cultural Center of the Empire 

With the City sgrowing political importance leader 
ship in German culture, which had long centered m 
southern cit es, passed to the capital The Univ ersity 
of Berlin founded m 1809 on Unter den Linden, chose 
Its faculty from unong the most eminent scholirs 
of the day and though it was one of the youngest 
of German universities, it rose quickly to ^e high- 
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dMburg'oat^t^the dd'im"penL''p'alace'°^Behmd^*he Mlac ®*'®°'l/'^orId War— looks eastward from the top of the Br^ 

central Wkway, the or.^fl Uad?n tre«-f« wmch 'the ^ C>‘y Hall. When a subway was dug beneath tbJt 

/, gmai uuoen trees tor which the street was named “Dnter den Linden”— were replaced by younger trees. 


est rank. The Prussian State Library, on the same 
famous thoroughfare, gathered together more than two 
milhon books, manuscnpts, and musical iiorks. Its 
bmldmg housed also Berhn’s famous Academy of Sci- 
ences, founded m 1700 by Leibnitz. After the downfall 
of the empire the royal palace was turned into a mu- 
seum of industrial arts German music w as fostered in 
the state Opera House and in numerous concert hnlk 
Stronghold of the Prussian System 
Visitors to Berhn were always impressed by its 
cleanhness and order. Houses were neat and trim with 
carefully tended flowers growing in window boxes and 
on balconies. Streets w ere tidy and parks immaculate 
and no one walked on the grass. Pedestrians waited 
obediently for the hght to change before crossing the 
street Busses, streetcars, and subway trains ran in 
accordance w ith a tnnetable worked out to the minute 
Clocks were xusible everj-where enabling Berlineis to 
appear punctually for their appointments. The north 
em air was stimulatmg and the people were brisk and 
alert. One saw no beggars and no wretched poverty 
^oin Its very beginning Berlin was the stronghold 
of the Pmssian nmhtary system. The rigid burwuo- 
racy of the Junkers, the Prussian aristocracy, im- 
posed on the people the same iron discipline that ruled 
m the aimy. The people came to revere dutv anfl 
order as the highest good. When the empire couiSf 
follo^g the first World War, riots and rtiikes rocS 
the ci^ The pwple showed dissatisfaction with tte 
weakness and mdecision of the repubUc that 


followed; and when National Socialism came into 
power in 1933 they welcomed the change. The Hitler 
dictatorship regulated the most minute details of 
their daily lives 

Hitler’s Plans to Transform Berlin 
In 1937 Hitler declared: “It is my unalterable de- 
termination to ornament Berlin with streets, struc- 
tures, and public squares . . . that will stand a thousand 
y^rs, worthy of the immeasurable future of a nation 
with a thousand years’ histoiy." He enlarged the Tem- 
pelhof airdrome to be the largest in Europe. He con- 
structed a Reich Sports Field that accommodated 100- 
000 spectators in the main arena and 200,000 on the 
May Field. He built Broadcasting House, a vast mod- 
ernistic structure, and an Air hlinistry. On V ilhelm- 
strasse he put up for his owm residence the plain, 
austere Reichschancellerj-, and turned Wilhelmplatz 
m front of it into a spacious assembly ground. Prep- 
arations for war soon put a stop to his grandiose 
program; and the Reichschancellery, which was to 
be his monument, became liis tomb (see Hitler). 
Blockbusters” and Incendiaries Deiastate the City* 
During the second World War Berlin w as the center 
from winch the Nazis dominated most of Europe As 
the political and military capital, the hub of Gcf" 
many’s transportation system, and a center of war in- 
dustries, it was a vital target for the United Nations. 
Because of its distance from England it was relatively 
free from attack until November 1943, when the fuU 
weight of long-range bomber attacks began to be felt- 
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At night Berliners huddled in underground shelters 
for protection against the swift iVIosquito bombers 
and the hea^-J• Lancasters of the British. Daybreak 
brought American Fljdng Fortresses and Liberators. 
“Blockbuster” and incendiarj- bombs ravaged Berlin. 

On April 21, 1945, the Russians reached Berlin. 
The city surrendered iNIaj- 2. Except for the outskirts, 
Berlin had been bombed and shelled into ruins. 

Tlie Allies di\-ided the city into four sectors. 
Russia occupied and administered almost all the east- 
ern half; France administered a thin wedge of West 
Berlin; Britain and the United States eacli governed 
equal parts of the rest. The entire city, however, 
was in the Russian occupied zone of Germany, with 
only an auto highway open to Western Germany. 

This lack of transportation enabled Russia to wage 
another “battle of Berlin,” starting June 23, 1948. 
In the intervening years Russia had turned on its 
former allies and had begun a "cold war” to force 
them from Germany (see Germany). Trj-ing to make 
them retreat from West Berlin, Russia clamped a land 
blockade on the city. The .41963 successfully coun- 
tered with an air hft that carried even coal and ma- 
chinerj'. In 1949 Russia ended the blockade. 

By 1953 much of Berlin still lay in ruins, but it 
became a haven for refugees from the Sor-iet-occupied 
sector. East Berlin was the center of anti-Commu- 
nist riots in East Germany in 1953. 

Berlin, Congkess of (1878). After its over* 
whelming success in the Russo-Turkish War of 1877- 
78, Russia imposed on Turkey the Treatv of San 
Stefano and created a "Big Bulgaria” under Russian 
protection. Britain feared that Russia might spread 

.. .COUNTLESS ISLETS DO^^ERM UP A’ .S 


its control to Constantinople (now Istanbul) and the 
Suez Canal, and joined with Austria in demandinga re- 
i-ised treaty. Weakened by war, Russia consented. 

Bismarck, the German chancellor, invited the prin- 
cipal European powers to meet in Berlin in June 1878. 
The Congress affirmed the principle that the statiE 
of the Balkan peoples, who had long been under Tur- 
kish rule, was to be decided jointly by the Powers, 
not b}' anj' one of them. “Big Bulgaria” was cut up 
into three pieces. Tire independence of Montenegro, 
Rumania, and Serbia was recognized; and Austria was 
permitted to occupy Bosnia and Herzego\-ina. 
BeRMU'das. One of the most isolated places in the 
world, and yet one of the most popular as a tourist 
resort, is the group of British islands called the 
Bermudas. The}- are hardly larger than specks in 
the Atlantic Ocean, and the nearest land is Cape 
Hatteras, in North Carolina, about 600 miles west. 
They can be reached, however, bj’ steamship from 
New York City in less than two da}'3 or by airplane 
in a few hours. Tlieir delightful climate, bMuty, and 
freedom from noise and dirt attract thousands of 
\-isitors each year. 

On a map, the Bermudas look somewhat like a fish 
hook, w-ith the cuive at the southwest and the shaft 
e.\-tending northeast. They are nearly surrounded by 
reefs. There are more than 100 islands, but their 
total area is only about 19 square miles. The island 
called Bermuda is larger than all the rest combined. 

Only a few- of the islands are inhabited. The popu- 
lation, including ci\ilians and British and American 
defense forces, is 37,403 (1950 census). Of this num- 
ber about 13,000 are whites. The rest are Negroes, 
descendants of slaves freed in 1834. 
The capital and cliief port is Hamilton, 
on the island of Bermuda. Darrell Is- 
land nearby is the terminus for sea- 
planes. On St. George’s Island, at the 
east end of the group, drowses the pic- 
turesque old port of St. George. The 
group is an important outpost of Amer- 
ican defense. It is a British naval sta- 
tion, and the United States has on air 
and naval base on land leased in 1940. 

The average temperature is about 
70°F. In winter it is seldom cooler thM 
55°; in summer, rarely hotter than Si • 
The hea'^’j' rainfall (nearly 60 inches a 
year) and brilliant sunshine encourag® 
vegetation. Forests of Bermuda cedar 
(a species of juniper) cover the low liilL- 
Palms of many kinds, fiddlewood, all- 
spice, and swamp mangrove are other 
common trees. Hibiscus, oleander, cro- 
ton, poinsettki, frangipani, and man) 
other flowering plants and trees bloom 
lax-ishly. Acres of Easter lilies ar® 
cultivated for export and for makmg 
perfumer)'. Farms ydeld large vegetable 
crops the year round. About 200 specie® 
of birds have been noted, but most of 
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these are migratory 
birds blown off their 
regular routes Blue- 
birds cardinals 
ground doves white- 
eyed vireo? catbirds 
and English sparrows 
are year-round rest 
dents The waters 
teemwithfish Many 
are remarkable for 
the r stnkmg colors 
and markings — sea 
horses amber fish 
groupers and angel 
fish Tuna bomto 
and barracuda are 
the ch ef game fish 
The Bermudas are 
believed to rest on 
the peaks of a vol 
came mounts n wh ch 
rises steeply from the 
ocean bottom to 
about 200 feet below 
the surface Above 

this level the islands consst mainly of limestone Coral stone gives the Bermudas e^teeUent roads and 
formed by sea shells and corals Along the shore rise budding material The white smooth roads are simply 
hugerocks sculptured by windand watermtoraotae the stone laid bare by stripping avay surface soil 
ticpnnacles pdlars and grottoes Thereelssumiund or small hills The stone is eo soft that it is cut 

ing the islands are be og bu U up by eorab— the wtth handsaws but it hardens with exposure to air 
oorthenmiost pomt at which this oecun only the walls but also tbs roofs of the bouses 

are bmlt of stone for the roofs are used to catch 
ramwater which is the chief water supply 
Tourists Support the Colony 
Id some years more than 75 000 tourists largely 
from the United States and Canada via t the ubnds 
The money they spend gives the colony about 80 per 
cent of its total income Another source of mcome 
IS the export of Easter hi es— bulbs and flowers— 
to (he Ud ted States England and South Amenca 
Potatoes tomatoes carrots celery and other vege- 
tables are exported for winter sale to Canada and the 
United State Meat flour and most other foods are 
imported from these countnes 
Early in the second World War Bermuda became 
important as an outpost commandmg Atlant c sea 
lanes In 1910 President Roosevelt gav e Great Bntam 
SOover-seedestroyersiceacbangeforadvaDced toses 
In 1941 the Un ted States formally took ov er on a 99- 
ycar lease S'’6 acres on the Great Sound at the western 
end of the islands for a base 

One of the special charms of Bermuda before the 
second Worid War waa the absence of motor traflic 
Automobite were banned and everjone traveled by 
tu^e horsenlrawn carnage or boat or on the 
motor powered railway The war brought ra jeeps 
trnebs and bi-ses to serve the military bases In 1914 
the assembly voted to lift the bon on private cars 
and to permit busses taxicabs and motorcycles to 
tiavd island s roads 
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The Bennudas get their 
name from the Spaniard 
Juan de Bermudez, who is 
credited with discovering 
the islands before 1515. 

They are also called the 
Somers Islands, after Sir 
(Jeorge Somers, who first 
settled them earfy in the 
17th century. 

Since 16S4, the Bermudas 
have been a crown colony 
of the British Empire. Tlie 
legislature consists of 
a governor, a legislative 
council, and a house of 
assemblj’-. The governor is 
appointed by the crown, 
as are the nine members of 
the legislative council. The 36 members of the house 
of assembly are elected, four from each of the nine 
parishes. Only property owners mav vote. 

Bern, Switzerl.\.vd. As the cap’ital of the Swiss 
Confederation and the headquarters of several inter- 
national associations, Bern is a city of world impor- 
tance despite its relatively small population. The 
beauty of its mountainous surroundings and its many 
fineold buildings and streets make Bern one of theraort 
attractive and impressive cities of modem Europe 

It stands near the center of the 
Swiss plateau between the Alps and 
the Jura Mountains. The older part 
of the city occupies a high penin- 
sula formed by a loop of the river 
Aare. Several bridges connect the 
old town with the newer residential 
quarters. Public walks have re- 
placed the old fortifications, and af- 
ford glorious views of the Alps. Ar- 
cades (covered walks) line the streets 
of the old town, to give sheltering 
from the weather. 

The deep tones of bells, centuries 
old, draw visitors to Bern’s great 
cath^l, be^ in 1421. Almost as impressive is the 
pattaus), also dating from the 
hJ^M^ far awaj-, a curious old clock tmer 

heralds the stnkmg of the hour with the crowin-r of 
a cock and a procession of toy beam. The dh- is 
said to take its name from the German word 
meanmg ^ears”; hence several fat bears are keprS 
a pit on the far side of the Aare. ^ 

Notable modem bladings are the Federal Houses 
of Parliament, the Umversity of Bern (founded 1834? 
and several museums and Ubraries. Near 
of -^rlkment is the famous monument of the UnivS 
^ Postal Umon, which was organized in Bern in ir 7 <i 
( for picture, sre Postoffice). ^ 00 “!^^? 
national orga^tio^ which make Bern their hid' 
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IS this scene on tiny Paget Island 
oorthern end of the chain. Honses are bnilt of nstive 
Streets are limestone also, 
made by scraping off the soil from the underlying rock. 


An abundant supply of 
milk from daiiy farms near 
by makes Bern an important 
producer of chocolate and 
condensed milk. Other in- 
dustrial products are ma- 
chinery and scientific in- 
straments. The Aare has 
been dammed to generate 
electricit}'. 

Bern w as founded in 1 191 
as a military post and it 
entered the Swiss Con- 
federation in 1353. Fne 
destroyed most of the city 
in 1405. It became the cap- 
ital of Switzerland in ISIS 
It is also the capital of 
the canton (state) of Bern, 


MARTHA BERR-y 



rccogaitioB 

Amenca 6 great women. 


Huna pro 

telegraph semces, railways, and copj-rights. 


which has a population of 801,943 (1950 census). 
Population of the cit.v, 146,499. 

Berry. McChesxey (1866-1942). One 

Sunday afternoon tiiree ragged mountain boj-s peered 
timidly mto the log studio where iMartha Berry sat 
readmg her Bible. She loved children, and persuaded 
them to come in. They had a happy ^■isit, listening, 
while she told stoiy after sforj’. 

Tlie next Sunday the boj-s were back with their sis- 
ters and later with tiieir friends. Seeing how much 
they and the older mounfameeis 
needed learning, ilartha Benj' be- 
gan to teach them reading and crafts. 
And so started the Beny schools for 
the underprixuleged children of the 
Georgia mountains. 

iMartha Betr}* was bom Oct. 7, 
1866, on the family pkmtation near 
Rome, Georgia. She was educated at 
fashionable schools in Baltimore and 
Boston, and traveled in Europe. But 
the life of a wealthy Southern belle 
never appealed to her. She preferred 
to ride her horse up the sparkling 
stream called Possum Trot to the 
cabms tucked away in mountain hollows. In these 
poor and illiterate people she found eagerness for 
book lamin.’” They caUed her the “Sunday Lady 
f Trot.” Encouraged by her Sunday ■''isi- 

ore, she determined to open a vocational boarding 
school on her land, 

^ Growth of the Berry Schools 

Un Jan. 13, 1902, the first Berrj' school for the voca- 
°*^*^^'°** mountain boys and girls opened, 
it Had five pupils and two teachers. The onlv require- 
ment for admission was proof that a child was too 
w attend any other school. To pay their way, 
e children farmed the land, raised livestock and 

.. and built their own classrooms and dor- 
mitories. 

personal fortune was gone, Jliss Berry 
on the financial aid of Andrew Carnegie, Theodore 
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Roosevelt Henry Ford and R Fulton Cuttmg The 
Bchool developed into an inst tut on w th three un ta 
—a foundaton achool for boys a school lor g its 
and Berry College — and four branch schools a tuated 
in adjacent count es At the t me of her death m 
1942 there were 1 200 students and a na ting 1 st of 
5 000 The campus covers 3o 000 acres oi farm land 
and orchards 

1 wanted to teach my children to stand on the r 
own feet m the world Miss Derry evplained I 
wanted them to have the mdependence that comes 
fromknowmghowto do things with the hands os well 
as with the bram Me taught them ho tomahether 
homes beaut ful without extravagance how to m 
prove their living condtons awaken ther people 
from apathy And they are succeeding well 
In a nat onal poll in 1931 Martha Berry was voted 
one of the twelve greatest American women Many 
other honors came to her for outstanding service to 
her state and to the nat on 
Betel A preparat on of the nuts of the betd 
palm (A«eo cafecAw) has been the chewing gum of 
the people of the Onent for at least 2 500 yean 
Nearly one-tenth of the human fam ly pract se betel 
chewing In the East Ind es where ^is drug hab t 
M most general nearly every nat ve man and woman 
young and old can es a betel box 
The kernel of the nuts wh h arc about the eiae of 
a small ben s egg is prepared by bod ng drying and 
si c ng A sm^ p eee le placed on the leathery leaf 
of a vine belonging to the pepper family (called betel 
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vine ) togetherwithab tof quickluue and the whole 
13 colled into a pellet When chewed the pellets have 
ashaip stn^ug peppery ta-te color the saliva brick 
red atam the gums and bps and blacken the teeth 
klai^ betel chewers are toothless at the age of 
twenty five In India the betel chew s usually called 

B^THLEttEM On the crown of a h 11 m Palestme 
th k! CO ered w th vmes and obve trees slumbers 
the peaceful 1 ttle town of Bethlehem wh ch shares 
uth its near ne ghbor Jerusalem the distmct on of 
be ng the most sacred spot in Chri tendom At the 
end of s long stragghng street lined with low flat- 
roofed hou es IS tl e shrme to wh ch inilhons of p 1 
gruns have turned their steps — the magnificent 
Churcbof the Nat vity erected in 327 over the grotto 
where (Thnst s bel eved to have been bom The 
nave of this beautiful and interest ng church which 
monarehs ha e vied in adorn ng is said to be the 
oldest monument of Chr stian architecture in the 
world In the grotto below a marble trough marks 
the trad t onal spo where the manger-cradle stood 
A famous altar called the Altar of the Innocents 
marks the repu ed burial place of the 000 children 
who acco d ng to the New Testament account were 
ala D by Herod 

But even before the birth of Christ Bethlehem was 
a place of great fame for t was the eeene of the 
Tonunce of Ruth and of the death of Rachel It was 
alotleb Ihptace of David andu thewasano nted 
king by Samuel Fopulat on IQaOest) 9 000 


The BIBLE, the WORLD’S BOOK of BOOKS 

Hok tht Mamlous JiKish and Christian Scripiurts Hatit Come to Vs 
Atmss the Centuries and Though If rilten in Ancient Tongues 
Still Speak to All the Language of the Soul 


giBLE In h s cell gr 

n a monastery of 
England more than 
1 SOOyearsago laythe ^ 

Venerable Bede the ^ 
mostfamousscholarof 
hia day in Western 
Europe Feebly he 
d dated his transla- 
t on of St Johns Gos- 
pel for although 
desperately ill he 
would not rest from 

Go On qu ckly 
he commanded the 
scribe I know not 
how long I shall hold out or how 
will call me hence All day Iff 
and when the rays of the se tmg su 
quiet room the task was almost do 


There remama but 
one chapter master 
sa d the anxious 
Bcnbe Mill you not 
i rest now? 

Nay we must go 
on Bede replied 
Take up thy pen 
again and I will 
translate 

H 8 eyes blinded 
with tears the young 
senbe wrote on And 
now father Eaid he 
as he set down the 
last sentence from the 
quivenng hps jt is 

Don my Master fimabed 

» they woAed Ay it a finished echoed the dymg Bede And 
*el ded into the torn ng his face to the window where he had so long 
’ ® wmked and prayed he d ed 
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ANCIENT MANUSCRIPTS OF THE BOOK OF BOOKS 
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This saintly scholar is only one of the many great 
men who have gl^en their hves tliat the vorld might 
have the Bible, the sacred book of Christiamty. Tb's 
great book has woven itself into the verj- life of the 
Christian peoples. Translated into Latin, its lessons 
were the basis of all the church sen ices of the Mid- 
dle Ages. That its message might be available for 
the pagan Teutons and Slavs, Ulfilas densed the 
Gothic alphabet and Cj-ril the Russian. An Eneliih 
translation of the Bible, the Geneva Bible, tias^car- 
ried by the Pilgrims when they set sail for America to 
find “freedom to worship God" in their own wa.y. It 
has been on everj’ battlefield since the printing press 
made it available to all. Explorers have carried it 
into the frozen North and into the heart of the 
tropical jimgles for consolation on their hard journeys- 
and missionaries, many times at the cost of their 
lives, have borne its message to pagan lands. 

The Book That Is ReaUy a Library 
But the Bible is more than our great sacred book- 
it is also our greatest literarj- heritage. There is no 
other book worded with more haunting beauty than 
our English Bible. Merely as Uterature, it has made 
a deeper impression upon the human mind than has 
any other book, and. the extent to which it has helped 
shape the world’s ideas cannot be estimated No 
matter how much you may know of poetry and pro'=e 
you cannot consider yourself well read unless you are 
thoroughly acquainted with the Bible. It is a library 
rather than a book, for it is a collection of books 
each distmct m itself, abounding in hterature of the 
highest type. Almost every phase of life and thought 
IS dealt with, and ex-ery form of literature is included 
in Its pages— stories,_ biographies, letters, orations 
praj ers, hymns of praise and thanksgix-ing, fierce war 
songs, tenderjove lyvics, fables, proverbs, epigrams. 


genealogies, and chronologies. The \-igor and dra- 
matic force, thebeautyandgrandeur, of some of the=e 
books have not been excelled in any- other wntiBg 

The Bible has two great dh-isions, the Old and the 
New Testament. Testament means “covenant” or 
mutual understanding — a covenant between God and 
His people. 

The Old Testament and the New _ 

The Old Testament is the record of the history- and 
reUgious literature of a b'ttle band of people, the Jews 
who believed in one God who was loving and just 
All about the little country- of Palestine w ere great and 
powerful nations, who worshiped many- gods, but 
Israel held fast to its monotheistic belief. In the 
New Testament is the story of the life of Jesus and 
his teachings, and the acts and epistles of the Apostles. 
All through the Old Testament are promises that God 
woidd gi\ e His people a delix'erer; and these promises, 
which Christianity- teaches were fulfilled in the hie 
and death of Jesus, gix-e the thread of unity- binding 
the Old Testament to the New. 

One of the most wonderful things about this 
wonderful book is the way it has been preserved 
through the ages, and the w ay- its narratives are sup- 
plemented by- the records of the mighty- empu® 
which surrounded the little country- of Palestine-" 
Babylonia, Assy-ria, the Persians, the Hittites, and 
the Egyptians. 

The Old Testament was written in Hebrew (except 
for a few passages in the related Aramaic dialect), 
and the New Testament in a popular form of Greek 
and in Aramaic. Into eveiy country- where Christian- 
ity- spread, the Bible was translated into the language 
V. coimtry- — first into x-arious Eastern dialects, 

then into Latin, the language of the Romans, and 
then into the languages of IVestem Europe. Bo 
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"ere early translated the church services 

into English The first writer to do this was bebeved were all m English He desired an English B ble 
to be Caedmon though it is true he dd not transhte more perfect than any then exist ng and so he 
the B ble at all in the usual sense but sang ts divine instructed 47 bibhcal scholars to prepare a new 
stores BO that the uneducated people of hw tme translaton The result of ther labors was the 
could understand them (see Caedmon) Other Iranx King Jamex Venoa published in 1611 For over 
lators includ ng the Venerable Dele gave to the 3W jears this bos been the authorised vers on of 
people of England fragments of the scriptures n the Protestant English-speaking people t\ith its 
ther own tongue It was not until the year I3S2 simple mnjestc Anglo-Saxon tongue it has been 
however that the whole Bible was translated mto the calM the greatest book m the English language 
English language I^te m the lOth century m 1881 a revised verson 

Famous Translations of the Bible was published n England In 1901 the American 


This fir«it Enghsh B ble translated from the Standaixl t erw on was publ shed m the United States 
Latin \ulgate (1382) and copied out by hand is Scholars have now revised this version to clarify 
cons dered by many to be the work of the group of some of the archaic word ng and pubhshed a new 
early reformers led by John ychffe and bears b i phrasing of Wie Kew Testament in 1916 and the Old 
name Great oppos tion to it arose because its authors Testament in Wat 

Were heretics and translated many pa'tages m a fbr Eoglish-«peabng Roman Catholics the Bible 
sense not approved by the church Nevertheless most frequenOy used is the Douay Vers on This was 
it was so widely circulated that in sp te of the fact first produced at the Univers ty of Douai in France 
that its reading was prohibited by law there are by Catholic refugees from the England of Cl zabeth I 
more than 100 manuser pt cop es of it preserved Dr Gregory Martin formerly of Oxford played 
today the chief part in the translation which was revised 

^Villiam Tyndale who was born a hundred yearn by ttiUiam Allen and others The ^ew Testament 
after ^\ycllffes death went back to the ongnal was publsled m 1582 and the whole Bible m two 
Hebrew and Greek versions and his translat on of volumes m 1609 and 1610 
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The Re^’ised Version, made desimble the du 
covery of new manuscripts, was published m ISSo bj 
a coSmittee of English scholars cooperatmg \^th a 
similar committee appointed m 
Its translations are more accurate, but it lacks tne 

beaut}' of language XHE -great bible 

of the King James ~ 

(or Authorized) 

Version. 

In the early 
Christian Churches 
— at Ephesus, Jeru- 
salem, or Rome — 
say 50 years after 
the death of Jesus, 
church services 
were secret. The 
Christian worship 
was forbidden by 
the law of the Ro- 
man Empire. After 
preliminary prayers 
and singing, amid a 
rustle of anticipa- 
tion, the leader 
would turn to a 
great chest hung 
with silken cur- 
tains. iilany scrolls 
of UTitings were in 
this chest, among 


nated them Avocrypha (from the Greek for luddeii, 
or “hidden books”), warning that they did not bve 
equal authority with the canon. Dunng the Middle 
Ages a I4th document, the Prayer of Manasses, based 
on II airon. xxxiii, 18-19, crept into the ApocrjTli^ 

The so-called 14 

IN ST. PAUL'S CATHEDRAL Ijooks" of the ApOC- 

rj-pba really eo> 
sist of nine com- 
plete books and five 
additions to cer- 
tain of the canon- 
ical books. The com- 
plete books are To- 
bit, Judith, the 
Wisdom of Solo- 
mon, Ecclesiasticus 
(the Wisdom of 
Jesus, Son of 
Sirach), Baruch, I 
and II Maccabees, 
and I and H Esdra: 
(also called HI and 
Esdras, the ca- 
nonical Kehemiah 
and Ezra being con- 
sidered I and II & 
dras). There is aka 
a passage inserted 
in the book of 
Esther and three 



Ttus 6C ™e u"n" back to TsSoTwkea the new EngUsk translation of the Bible 
by Miles Corerdsle »t the direcUoa of Archbishop Crater and Lord 
Thomas CromweU, and issued under the auth^onty of Ring Hen^ was 
ordered placed in afl the churches of England. The picture shows the 
vnxh wmch the people flocked to the churches In order to read the Biole 
in the EngUsb language, 


them the sacred writings of the Jews, copies of let- 
ters from Fathers of the new church, and writings of 
Christ's own Apostles. If we could understand the 
ancient language, the passages read n ould all sound 
very familiar to us, for we have heard them over and 
over again in our churches and Sunday schools. These 
scrolls or biblia, which is the Greek word for “books,” 
have all disappeared. But before they were lost or 
destroyed, copies and translations were made of them, 
and from these was put together our Bible of today. 

Establishing the Canon 

The Old Testament as we know it is by no means the 
whole of ancient Jewish religious writings. Only 
gradually did learned rabbis and scholars establish 
the canon of the Hebrew scriptures. (The word 
“canon” in Greek meant “rule” or “measure.” Ap- 
plied to the Scriptures, it refers to the list of books that 
are accepted as inspired.) In early Christian times, as 
at present, the official Jewish canon comprised 39 
books. But in certain parts of the world, particularly 
among the Greek-speaking Jews of Alexandria, more 
than this number of books were used. 

When St. Jerome made his great Latin Vulgate 
translation of the Scriptures, he depended mainly on 
the Hebrew text for the Old Testament. He included 
in his canon only the 39 books he found in these manu- 
scripts. But in the Septuagint (a famous Greek trans- 
lation of the Hebrew scriptures) he found 13 docu- 
ments not included in the original Hebrew. These he 
put in a separate section of his translation. He desig- 


insertions in the book of Daniel (the Song 
Three Children, the stoiy of Susanna, amd ‘ 

of Bel and the Dragon). The Prayer of Alan^ 
originally attached to the end of the Psalms, 
to II Chronicles. , ^ 

Protestants do not accept the Apocr^n^ ' , 

spired, though many read them for their „ 

for the moral lessons in them, ApocrjT ^ 
printed along udth the canon in the Eng = ^ = 
James translation, but in a separate section. - 
1827 they have generally been printed only m a - F 
rate volume. Roman Catholics accept H f 
“books” as inspired, for the Council of T^t m 
ruled that they were a part of the canon. The o 
rejected only the apociypbal books of Esdras an 

Pra 3 -er of Manasses. _ aa Looks, 

The CathoUc Old Testament thus mclud^ 4b 
and the Protestant version 39. (In Catholic ’ 
the books of Jeremiah and Lamentations are so ^ 
times joined and this makes the count 
versions, the Kew Testament comprises 27 ^ , 

Similarl}’ there uas for a long time a 
opinion as to what books should be include m 
Kew Testament. There are no less than 109 o 
Kew Testament apocryphal books, whose veiy ^ 
are unfamiliar to most Christians today; 
the Epistle of Barnabas, the Teaching of the 
Apostles, and the Shepherd of Hennas, "nie cano 
the Xew Testament was not decided until aJ>- 
a council of the church held at Rome. 
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The oldest manuscripts of the collected books of The 42-linc Bible on which Johann Gutenbet^ 
the B ble go back to about A D 350 The oldest knovn witii the support of Johann pust worked from 1450 
13 the Vatican manuscript kept m the \ atiran L to 1455 was the first important book printed from 
brary at Rome wh ch contains almost all the New movable type It is sometimes called the llazarm 
Testament in Greek The Sinait c manuscript of B Ue because the first copy described by hibliogta' 
about the same date conta ns all the Ne v Testament pheis was found in the I brary of Cardmal Mazarm m 
and part of the Old This was found in 1844 m a Ihns There are 38 known perfect copies prmted on 
monastery at Mount Smai It is now n tt e B itsh paper and only three perfect specimens prmted on 
Museum which paid about $500 000 for t m 1934 vellum One of the latter for which a famous collec- 

The British Museum also has the Aleiandr ne manu tor paid more than $350 000 is now in the Library of 

script which contains most of the Old an 1 Ne » Tes Congress The B bliothSque Natioimie has another 
taments The oldest knoivn /rog nent of the B ble and the Bntish Museum the third 
IS one of the Dead Sea Scrolls the Book of Isaah The Complutensian Polyglot published by Car 
found m 1947 m a jar m a cave abo\e tlie Dead bea d Ximenes in 15'^ prints the Greek of the New 

It probably dates from between 167 and 37 bc Testament n one colurnn and the Latin of the \ul 

In anotl er cave nearby Arab shepherds nl953found gate ntheother For the Old Testament it gives the 
"O Biblical scrolls bel eved to be 000 \ea s or m re Hebrew on one side an old Greek translat on (called 
old Thirty nine of these scrolls are niai user pte f the Septuagmt) on the other and the Lat n Vulgate 
19 books of the Old Testament between 

Some of the B ble manuscripts arc pahn pseats The Bug Bible (1551) was so called because of 
BO called because the or gmal \itncoi thep h the translat on of Psalm xci 5 afraid of bugs by 

ment sheets had been erased so th it tl e\ ul i be nifcht natead of our terror by n ght 

used for other writing Scholars use chemtals and The Breed ee BMe is an English verson pub- 
photography to make the orig nal content leg ble I «hed at Geneva in 1560 and is named from its trans- 

The New Testament was wr Me i n Greek n ere lat on of Gen lu 7 Thsreids maimg themselves 

are nearly 2 000 anc ent manuscr pis of the wl ole or 6r«cAe« out of fig leaves 

parts of the New Testament wrtten in Creek but The W eked Bible prmted in EngUnd in 1631 
none la older than the manuscripts dcs ribed ab \c left out the word not in the Seventh Command 
In recent years m excavations in t^vpt tlerehae ment For this error the unfortunate printer was fined 
been founl several pages contanng savi gs of the eniivntent of $1^ m present-day money 
Jesus wh chare probably a century or more oiler The Thumb Bibl.* was published m 1670 at 
than the oldest New Te«tament manuscripts we have Aberdeen Scotland It was so cailed becanse rt 
Th... “1 
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of the Christian writings AU throng ^ Midite ^ ^ 
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thick 

The Vinegar B ble ' 
(1717) has as the heading 
of the 20th chapter ^ 
Luke The Parable of the 
\ megar instead of the 
vineyard 

The Devil s B ble is 
the name given a manu 
senpt of the Bible taken 
to Stockholni after the 


01 ttie prmted Ureek text oi ui® ^ ,2 « i877 te celebrate the 400th 
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on purple vellum pocaev 
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Bible lands Every important land tseationed m 
the Bible lies within 1,500 mJes of Jemsaleoa To 
the east is the great, fertile valley of the Tigna and 
Euphrates nvers, the homeland of ancient 
loniana Here, on the bank of the lower Euphrates, 
was the city of tlr which the Bible names as tiie birth- 
place of Abraham, the first man to be known as 
a “Hebrew” {See Abraham) Beyond Babylonia is 
the region where the Assyrians, the Medes, and the 
Persians lived 

To the southeast of Jerusalem is the vast diy 
Arabun Penmsula, while to the southwest is the much 
smaller Sinai Penmsula West of Smai lies E^ypt 
uith its rich Nile Valley It was m Egypt that Joseph 
rose to power m the Pharaoh's court and it was there 
that Moses took the leadership of the Israelites to 
bring them out of bondage 

Far to the north, m the penmsula of Asa Minor, 
was the old Hittite Empire In New Testament times 
this area was divided into various provmew of the 
far-flung Roman Empire Paul, the first great Chns- 
tian missionary, traveled through the southeni and 
western parts of the peninsula and crossed the Aegean 
Sea to Macedonia and Achaia (Greece) The last jour- 
ney of this energetic apostle carried him as far west ss 
Home, the capital of the vast empire. 


Although the Biblical world extended across thia 
idstivdy large territory, the majority of events re- 
lated in the Bible occurred m Palestine, an area about 
fieaeeof the state of Vermont Paiestme is a part of 
the great Fertile Crescent a semicircuLir area 
stretidung from the Persian Gulf to Asia Minor and 
southward along the Mediterranean coast Moun- 
taina border the crescent on the north while the Ara- 
bian Desert flanks It on the south and southeast Thus 
the crescent forms a natural route for tsarai-acs and 
wamng armies passing betw een Mesopotamia and the 
west Abraham followed this route when he moved 
from Ur to Haran and thence to Canaan, as Palestine 
was then called After the Israelites made their 
exodus from under the leadership of Moses, 

they conquered the native people of Canaan and 
made their homes in the region Th^ divided the 
land among all the tnbes of Israel, with the excep- 
tion of the tnbe of Levi This tribe was devot^ 
U> the priesthood 

One of the most interesting features of the geng- 
rapby of Palestine is the valley of the Jordan River 
The Jordan rwea in Lebanon end flows southward for 
» distance of some 200 miles In its course it flows 
through tiny Lake Merom (Huleh) and the Sea of Gel 
ilee a^ empties into the Dead Sea (eee Paleetme) 


How Scholars CLASSIFY BOOKS to Meet ALL NEEDS 


'DIBLIOCRAPHY. There are said to exist in printed 
form about eight and a half miilion separate writ- 
ings, each long enough to be called a book No one can 
of course, read more tha a a lew thousand of tiiem in the 
course of his lifetime It » therefore important that 
he select for his reading the books which will best 
srrve hi9 particular needs Bibliography w an apparatus 
designed to as«Lst him in making his selection These 
ei^t and a half million books record the most 
important things which men have done and felt and 
thought Any person can turn to this printed record 
and draw upon the stores of knowledge accumulated 
by post generations in much the same way that be 
can recall his own pa^t experiences In one sen‘<e our 
books, taken as a whole, form the memory of the 
whole human race Bibliography is the key to tha, 
memory It is a switchboard that connects the person 
who wants a particular kind of book with the avail 
iWe fjcwls cl Cliat dsrseter 

Our word “bibliography” comes from two Greek 
terms meaning ‘ book’ and "writing ' Thus m the 
broadest sense any literary composition about books 
might be called a bibliography In ordinary use how 
ever, the word has a narrower meaning, usually it is 

applied only to instructive lists of books 

Not every list of books la a bibliography A book 
seller’s mventory of his stock is a catalog but not a 
bibliography, because it is primarily concerned with 
neither the authorship nor the textual content of the 
volumes which it enumerates A bibliograirfiy moat 
include the element of intellectual purpose In short, 
It must be adapted for use as a workmg tool 


Whether it u called a bibliography or a handbook 
Or a guide or an encyclopedia every book » a bibhog^ 
rapby if It contems a systematic list of books which 
may serve for a particular purpose Necessarily there 
are all sorts of bibliographies to meet all sorts of dif- 
ferent needs Ibere are author bibliographies, as for 
exaiDiile, a list of all the writings of Charles Dickens, 
subject bibliographies, such as lists of useful books 
about chemistry, bibliographies of literary form like 
lists of one-act i^ays. local bibliographies aueb as a 
list of the works of the New England poets, penod 
bibliograptuca, like bsts of the literary productions of 
UieAgeofEIuabeth language bibliographies, as a list 
<if books wntten in Bpanish There are even bibhogra- 
phiea of bibkographies 

The value ol any bibliography depends upon lour 
different elements the knowledge of the person who 
compiles it, the extent to which he imparts that 
knowledge, the ease with which his book can be 
used, and its accuracy m detail 

The beat bibliography on any subject is one written 
by a epeeulist m that field Usually a select bibh 
Ogiajihy of the be«t books, when compiled by such a 
person, a more useful than one listing all the avail- 
able bteratuiw of the field 

For the convremenec of the reader, a good bibli- 
ography distributes its subjects under logical sub- 
divtsums A reader seckmg books about Shakespeare 
will find little help m a smgle list of all the hooka 
about ah the £n^h dramatists Indeed if wbat he 
wants IS only definite information about Shakespeare k 
education, a complete hst of all the books about 
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Shs^espeare, arranged in one alphabet according to 
their author’s names, will be equallj' useless. A bibli- 
ography should di-^-ide and subdi-ride its subjects 
until only a few books are included under each topic, 
and arrange these topics so logically that a reader 
can turn quickly to the particular section he wants. 

The Importance of Accuracy 

The bibliographer must also be accurate. lYhen he 
mentions a book he must do it in such a way that 
his reader can be certain of just what book he means. 

For this purpose he will do well to use the conven- 
tional sj-stem which has proved well suited for the 
purpose. This sj-sfem records certain facts about each 
book which may be regarded as the indispensable 
elements of detailed bibhographical description. In 
their simplest form these are: author, title, place of 
publication, date of publication, and size of the book. 

.iUl except the last of these elements appear on the 
title page of every ordinary book. Although they are 
simple facts, a beginner sometimes has trouble nith 
the first, second, and fifth. In the citation, each 
author must be distinguished definitely from all other 
persons bearing the same name. Family names alone 
are therefore insufficient. To refer to a particular 
person Ms full name (or at least his initials) must 
always be given. Where even this is not completely 
distinctive, it is customaiy to add the birth and 
death year of each indhidual. The same general 
pmciple ^ govern the form used for recording the 
title of a book; enough must be given to prevent any 
possible confusion. IMiere the title is unusuaUy long 
non-si^ificant words may be omitted, and the omis^ 

Sion mdicated by the conventional hiatus sign (three 
dots) on the hne of the writing. In the record of size 
conventional ^age vanes. Usually approximate indi- 
cations are s^cient. It makes little difference to the 
ordinaiy reader -whetlier a book contains 272 or 2SS 
pages. It makes a great difference whether it is a 
slender pampUet or an extensive treathe in many 
volumes. Similar y most readere nill want to know 
whether a book is a portable volume or the size oT 
an atlas. 

On the other hand, every reader and coUector will 
desire assurance that the book he is using is not in 
conplM., It hi. velum, lu.ts 
ffiustrative plates and maps, or mdex, he will prefer 
to discard It for a complete copy. If he is in doubt 
the colMf, on, or exact list of parte 
which this book ought to contain. To record all £ 

Me ts, vanous devices are used. Each bibliograpMr 
^ select the one best adapted to his purpoS S 
foUowmg tj-pical examples will bring out the dife! 
ences between meager and elaborate forms of bibh- 
ogmphical record. Tlie principal difference, it will be 
noted, hes m the details of collation. 

Defoe, Daniel. 

. . . Robinson Crusoe . . . N. Y «o 

Defoe. Daniel. ' « • 

The life and surprising adventures nf ^ 

of York, mariner. New York. sJLV 

H]p. mcL iUus.. plates, col. front..^p’ gii'em?’’ 


These two descriptions of the same book illustrate 
the difference between simple and complete records. 
The abbreidations in the collation read: five prelim- 
inarj' leaves; 362 numbered pages, plus one unnum- 
bered page, including illustrations and plates; colored 
frontispiece, and a map. The volume is 23} cm. 
(9} inches) high. 

For a book written bj' a single author these five 
elements are usually sufficient, but many books are of 
such a character as to introduce complications which 
must be proidded for in the scheme of bibliographical 
description. Some books are enlarged or revised by 
their authors in successive editions. Whenever this L 
done the bibliographer must distingm'sh the text that 
he cites. Other books are written by two or more 
authors working together. Still other books are reis- 
sued after the death of their authors and various 
changes made by their editors: obsolete spellings may 
be corrected, modern punctuation introduced, foot- 
notes added, certain passages omitted, and new ones 
introduced. Other books may be illustrated so beau- 
tifully that the pictures are more important than the 
text. The bibhographer must always add to his record 
the names of all persons who contributed in a con- 
structive way to the production of the book in the 
form in winch he has it. Usually he will also make a 
separate citation under the name of each of these 
secondary’ contributors. Citations of this kind are 
technically known as added entries. 

^ There are also many books wMch are compfled or 
indi\’iduals but by organized bodies. 
Such books the bibliographer describes as of corporate 
authorsMp. These are of various sorts, but most of 
them are official publications of governmental bodies, 
larra, debates, decisions, and reports of federal or local 
legislatures, courts, departments, commissions, and 
bureaus. National academies and other learned socie- 
ties also contribute a large mass of corporate literature 
tinough the publication of their transactions, contri- 
butions, and reports. Even where the VTiter of a par- 
ticular publication of this kind is known, it is custom- 
ary’ to cite the body- that authorized it as the corporate 
author, with a cross-reference from the name of tlie 
person who actually did the writing. 

„ Serials and Periodicals 

ul another variation from the simple formula is 
necessai^’ in a reference to a writing which has 
ap^ared as a^ part in a serial publication. Some 
senals are published irregularly as the parts are com- 
pieted. Th^e are variously entitled “Collections,” 

_ ^ braries, and the like, by their publishers. Succes- 
ave pMte usually bear only the year of their publira- 
^lon. form of date will ordinarily’ distinguish 
serials^ from “periodicals”; these latter appear at 
re^iar mten’als and are dated with the month or day 
eir appearance. Today’ much of our most impor- 
an cuTOnt literature appears in the form of periodical 
pubhcation. The following examples illustrate the 
escnption, nrst, of material published in periodical 
form, and second, of a serial item: 
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Reed, Eliiabeth Connell 

Of Reading vith My Children lu Horn Bonk Mneax ae 
XXVH 13-18 Jan -Feb 1931 
United States Office of Education 
Bulletin 10 ScciUh E Teachers Abmad Ex- 

change Program vith the United Kinsdom IVnebuig- 
ton, 1960 

Tile General Reader and DtblloAraphlea 
Because the interests of individual readers are so 
vaned and bibliographies are so numerous it is im- 
possible to compile a generally useful brief li'*! A 
useful bibliographical tool for a home library is erhe 
Bookman's Wanual A Guide to Literature eom- 
piled by Bessie Grabam and published bj the R B 
Bottkor Company A new edition of this manujl is 
published everj’ tew years 
Most large public and college libranea have e\ten- 
sise collections of bibhographieg To anl the student 
m finding them, cards are filed in a card caUl' B 
These mdicate the bibhograjihical materulnvailiWe 
on any aubjccl Larger libraiies also piOMde such 
tools as the ‘Bibliographic Index', which is published 
quarterly and m eumuhtise annual volumes 
Even the eifialUr libraries proMde some stand iid 
bibliographical tools which are available to gen- 
eral public Among these is the Standard Calati^ 
Senes, published by the II Wilson Company 
This senes includes the ‘Standard Catalog tor Public 
labranes', 'Fiction Catalog’, 'Children’s Caldc^’, 
and ‘Standard Catalog for High School Libraries’ 
Similar but shorter lists, published by the Ameneon 
Library Association, include 'A Ba«ic Book ^llec- 
tion for Elementary Grades', 'A Basic Book Collection 
for Junior High Schools', ‘A Bwic Book Collection 
fur High Schools’, and the ‘Buying List of Books for 
Small Librincs’ 

Librarians and PlbUoaraphlcs 
Every Ubranan by the very nature of his profes- 
sion must be something of a bibliographer All major 
libraries and tnan> small ones prepare reading li«ls 
regularly on popular subjects which are fumpufied 
bibhographies In response to individual readers 
needs short reading lists are frequently piej»^ to 
aid m personal hook selection For this work larger 
libranea designate special staff members as leodm 
adMsers” to aid in planning reading progtafoa lor 
indiaiduals, study groups and cluts 
Every professional orginisstion of bbraruos de- 
votes some attention to bibliographical probleiM 
Many libranans are also members of the Biblw^phl- 
cal Society of America This society 
clearinghouse for bibliographical enterpnws, c<X»w 
nates the work of its members, and publi'dies conti> 
butions to the advance of the science 
Book luts covering major subjects accom^oy toe 
Reference-Outlines m this encyclopedia 
hav e been added to many other articles ^thesew 
examples of good, simple bibliographies TM Iilm^ 
ans who compiled them selected the best euimt 
books and identified them briefly and 
giving just the necessary information to help 
the book m a Ubrary or Iwokstore 


BICVCLES 
Bicycles anb Motorctclls Ridmg a bicycle, 
or eydu>g as it is called, w more popular today than 
ever before In the United States alone about 20 
nullion people ride bicycles for recreation and trans- 
portatuin In Europe Japan and elsewhere bicycles 
are more widely used than automobiles 
Tlie title ‘father of bicycle” is usually given 
to a German Karl Drais who invented a tno-ivheel 
lelocipede in 1S16 The rider of this machine rested 
his weight unon tl.e frame and raoi ed by kicking the 
ground with his feet The first major adnnee came 
m lf>65 when the rotary crank-driven veJoiipcdc nat 
mvented in France About 1S69 iron tires were re- 
placed by steel rimmed wheels with solid rubber 
tires These nuchmes— now colled bicycles — were 
first produced in England 

■•BIKES" Bt/fLT FOR SPEED AND COMFORT 






BICYCLES 



“ORDINARIES” AND THEIR MODERN OFFSPRING 



these high-wheeled “o'-dmanes” were widely used dunng the Adding gasoline-engine power to human-foot 

ISTO’s both for sport, as shown here, and for busmess. motor “hihe” is designed for speedy, economical transpo, - 



In the early bict-cles (commonly called “ordin- 
aries”) the pedals operated directly on the front 
wheel, which was 60 to 64 inches high. The small back 
wheel was used to steer. .About ISSO the “star” bicycle 
was invented. In this model, the pedals operated on 
a large rear wheel with a small front wheel for steer- 
ing. Both tj-pes, however, were so high they were 
difficult to mount and ride. 

Invention of the “Safety” Bicj'cle 
During the ISSO’s the low, “safety-” bicycle with 
two wheels of equal size took the place of the old 
high machine. This was made possible by using a 
sprocket-and-chain device to drive the rear wheeL 
Soon after this came the invention that made the 
bicycle really popular — ^the easy-riding pneumatic 
tire. Ball bearings and the spring saddle were later 
improvements. 

The coaster brake and “free wheeling” increased the 
safety and comfort of cyclists. The free-wheeling de- 
vice operates by temporarilj- disengaging the rear 
wheel from the sprocket and chain by means of an 


overrunning clutch, thus permitting the wheel 
independently while the pedals remain at rest. -A shg ‘ 
backward motion of the pedals applies the biaW- 
Some tj-pes of bicycles have a hand brake, but safe 
riding on anj- “bike” depends ultimately on tee 
rider. (Tor the rules of safety that all cyclists shoul- 
follow, see Safety.) . 

In the United States, bicycle riding reached its fiw 
peak of popularity during the late 1890’s. lAhen t 8 
automobile came into use, this popularity decliaeo, 
though the bicycle continued to be used for deli' 
work as well as for recreation and sport. During 
1930’s young people again took to riding “bikes." Tne 
automobile tire shortage during the second IVorld ^ ®^ 
also helped renew the demand for bicycles. Thh> 
creased usage continued after the war, helped in pd 
by the manufacture of new models of lighter weig 
and greater speed. 

For Safe, Smooth Riding _ , 

To get the greatest enjoyment out of cycling me 
bicycle must be kept in good running order. The w - 
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lowing points will serve as a guide to proper maa 
tenance of a bicycle 

1 Make the correct saddle height adjustment A 
nder should be able to touch the ground with the 
tip of his toes when comfortably seated 

2 Adjust handle bars to most comfortable postion 

3 Keep tires inflated to correct air pressure at 
all times 

4 Stones embedded in tires should be removed at 
first opportunity 

5 Cham and all movable parts should be kept clean 
and oiled 

6 Bell should nng loud and clear 

7 Front Lght should be vis ble for 500 feet rear 
1 ght or reflector for 300 feet 

8 Give bike thorough checkup every 200 miles 
of riding 

9 lit hen “hike will not he used for several days 
stand it ujKide down 

10 Major repairs should he made by a good service- 
man the average nder should do only minor lepairs 

Bicycles with klotore 

The motorej cle is a biey cle propelled by a gasoline 
engine The first machines which were introduced 
about 1891 were equipped \ith one<> Under motors 
No V they 1 ave two or four eyUnders T1 ese may be 
two or four-cycle engines Tie one-ejUnder engne 
has a high power output for its site but nders 
have trouble s lenc ng the no 'e of tl e evlwust 
without losing a Urge amount of power Tins engine 
is also some vhat hard to start and d ee e sily n 
traffic The multicyhn ler eng ne is usually far more 
sat sfactory Racing motoicy cles have atta ned speeds 
of more than ISO miles an hour 
Motorcycles are used for pohee work and for com 
mercial dehv enes as w ell as for sport They somet^es 
have a sidecar for an evtra passenger or for 6*^’ 
One German model sends power to the sidecar wheel 
for extra tract on Motor scooters have small ^s- 
oUne engines for power They were developed from 
the famihar scooter or ginally propelled by one loot 
Motor b kes are ord nary b cycles fitted ilh 
cyhnder eng nes Both motor scooters and motor 
b kes are used for bus ness as i eil as for recreation 
Motor-dnven bicycles can be as sa/e as re^hr 
bicycles if the ejehst observes traffic relations 
and keeps a careful watch on autoraob les and 
tnans It is espec ally important Co obey speed 
1 mita on roads and streets 
Both motorcycles and bicycles have been used by 
the armed forces of various countries for mess^geis 
motorized infantry and paratroops During 
ond World U ar German and Japanese anmes used b 
cycles extensively as a means of conserving gasoline 
Bienville Jean Bvptiste lb Motw SiEtmim 
(1680-1768) For nearly half a century Jean Bicn 
ville a French Canadian labored to develop Uie 
French colony founded by h s brother • 

the mouth of the Mi=si” ppi River (tee Ibervdte) 
As governor of the colony B enville had to conti^ 
With disease hostile Induns and enemies among ms 


own countrymen Only his 
vigorous le^enhip enabled 
the colony to survive He 
clunaxedhiaworkforFrance 
by founding New Orleans 

Bienville was bom m 
Montreal Canada Feb 23 
IbSO He was one of II sons 
of Charles le Moyne a 
French nobleman and 
Canadian pioneer Thet tie 
Sieur de B enville was be- 
stowed upon him ial69l At 
the age of 12 he joined the 
French navy and went to serve m a ship eommanded 
by h s older brother Pierre S eur d Iberville Dunng 
a battle with the English on Hudson Bay m 1697 
Bienville was wounded A year later when Ibemlle 
sa led from France on an expedit on to rediscover 
the mouth of the M s« ss ppi River and to plant a 
colony m the Lou sville country Bienville accom 
paoied turn 

Early in 1699 Wie expedition reached the mouth of 
the Mmsaippi The first settlement was soon estab- 
lished by Iberville riear the present site of B loxi 
Miss Benvnlle spent two years exploring the eur 
rounding countiy and learning the w ay s of the Ind ans 
He becxine governor m 1701 and the next year built 
Port Lou s de U Mobile on the Mobile River 

The future of the colony seemed bnght but in 1704 
the dread yellow fever struck down many of the set- 
tlers After this disaster B enville t enem es euo- 
c^ed in having him removed from tl e governorship 
A new governor Antoine Cad lUc arrived in 1713 
(see Cadilbc) Bienville then second m command 
wanted to many Cadillac s daughter but enmity be- 
tween the two officuls prevented it Bienville never 
married In 1716 he defeated the Natchet lad aas and 
built Fort Rosabe on the site of present Hatches 
M ss He was restored to the governorship in 1717 
and a y ear later founded N e \ Orleans His last y ears 
as govemor were liarned by Ind an wars \\ eary and 
dscouraged le retired m and spent the re.»t 
of b s bfe m Pans There he hved to see the colony 
be had budt pass into the hands of Spam 
Bighorn la the early days the wild sheep called 
the bighorn or Pocky Mountam sheep ranged 
throughout the whole western mountain system of 
^o^thAlne^ca fromAlaskatoNew Mexico Theyare 
becoming rare hat may still be found in the rocky pla 
teaus of the Bad Lands of Dakota and m greater 
numbers about the headwaters of the Yellowstone 
R ver and thence northward 

Tie massive circling horns of the male which give 

a e f TU"*”* its name are coveted as trophies and 
much skill and jjatJence on the part of the hunter are 
to capture th s wonderfully swift agile and 
tuelevs animal Its flesh is generally cons dered to 
be the best of all western game In most states the 
bighorn IS now protected by game laws The color is 
tawny yellow in summer changing to grayish bro vn 
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BIGHORNS AT HOME 





Lean and shaggy ^ter a hard winter a stately bighorn ra^nlnd 
his mate stand alertly on a crag high in the mountains. 

in tyinter. It is about 40 inches liigh and may weigh 
300 pounds. The horns often measure 42 inches along 
the cunm. (For illustiation m color, see North 
America.) 

The bighorn must not be confused with the Rocky 
Mountain goat, or white goat, which is an entirely 
different animal. The scientific name of the bighorn is 
Ovis canadensis. 

Billiards. No other game in the world requires 
such delicacy of touch, steadiness of hand, accuracy 
of ej e, and iron self-control as the ancient game of 
billiards. Long practice enables the skillful play’er 
to control the motions of the balls with an accuracy 
that seems almost miraculous to the beginner. In 
fact, the really expert player can do feats so far out of 
^e ordmao' man’s reach that the EngUsh philosopher 
Herbert Spencer once remarked that to play billiards 
too well was the mark of an ill-spent youth. Spencer 
enjoyed the game thoroughly, however, and was ac- 
customed to relax his mind after a morning of hard 
work by an hour of billiards at his club. 

The game has been played in many different wavs 
at various times, and even today there are markk 
differences between the English, French, and Amer- 
ican games. In America billiards is played on a table 
usually ten feet long and half as wide, having a very 
smooth and level surface of slate covered with green 
baize. Around the edge of the table is a beveled mil 
cushioned with rubber from which the balls rebound 
lightly and easily. Three ivorj- balls 2% inches in 
diameter are used, one of wEich is led and the other 
twm white. One of the wliite balls is distinguished bv 
a tiny b ack spot Each player chooses one of thSe 
white bal s as his “cue” ball. This cue ball is driven by 
a cue, a leather-tipped wooden rod a little le<=s than 
five feet long and vari-ing in diameter from half an 
inch or Iks at the point to an inch or an inch and a 
half at the butt. Chalk is rubbed on the leather 
tip every few turns to make greater friction 
cue and ball, thereby getting better eonto, 


With the fingers of one hand the player holds the 
butt of his cue firmly but lightly; he places the other 
hand on the table so that the forefinger and thumb 
support and guide the forward part of the cue. The 
cue ball is struck with the point of the cue in such 
a way as to cause it to touch first one and then the 
other of the two remaining balls, thus making a 
“carom,” or “billiard.” Each billiard counts one 
point in the score. By directing the point of the cue 
against a part of the cue ball to one side or above or 
below its center, it is possible to “put Enghsh” 
on the ball; that is, to make it twist or cuive and 
thus make shots otherwise impossible. Fift}’ points 
eonstitute a game. 

One very effective waj’' to score many points with- 
out missing IS to “nurse” the balls; that is, to get 
them in a corner or along the rail and by hitting 
them veiy lightly hold them in one place for a long 
time. This easy way of running up a large score is 
made impossible in many professional games by 
marking balk luus 14 or 18 inches in from the edges 
of the table. Either every' second or every third shot 
must be hard enough to send at least one of the balls 
outside the marked square in which the balls are 
grouped w hen the shot begins. Any number of caroms 
are allowed in the square left in the center of the 
table. Another fonn of billiard is three-cushion, in 
which the cue ball must strike three cushions before 
completing the billiard. 

Pocket billiards, or “pool,” is a different game. 
It is played on a table that has pockets in each 
comer and one in the center of each of the longer 
sides. In “straight” pool, the most popular of the 
many' pool games, 15 balls and a cue ball are used. 
The players take turns using the same cue ball, the 
^ject being to put the 15 balls in any' of the pockets. 

P^^y*5r wins who pockets the greatest number. 
In rotation” pool the balls are numbered and must 
be played in rotation. In this game the winner is the 
play'er w ho has the greatest number of points. 


^ ^II’I’ICULT THREE-CUSHION BILLIARD 



varomiS’hil’fSf biUiard players, scores a point by 

ball?S®then black dots)_pff_the red 


1 thon “‘V. '■nown oy DiacK aois; ou 

tableTSf^® d sUike three cushions (or sides of the 
6) oeiore it hits his opponent's cue halL 
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BiLl- OF RIGHTS The first ten amendments to the 
Constitution of the United State? are calfed the BiU 
of The amendments eere drafted m 1789 

by the first Congress because it became clear that 
the Constitution ivould not be ratified aothout a state- 
ment of fundamental liberties In the I8th century 
it nos s philosophical belief that people have certain 
BWw'al rt^ftis that do not derive from the government 
The first amendment, therefore (on freedom of relig- 
ion, speech, the press, and the right of assembly), be- 
gins with the Strong, clear statement ‘ Cenjre»» aAoll 
pass no fate respecting " (See United States Cou- 
stitution ) I^Iost of the states also have a bill of 
nghts m their constitutions 
The Enghsh Bill of Rights nas passed by Parlia- 
ment at the end of 16S9 as an "Act decUnng the nghts 
and liberties of the sufaiect and settlmg the sueceesion 
of the Crown" It affirmed the pnmacj of Parlia- 
ment. freedom of election, the nght to have arm's 
and the frequent holding of Parliament It opposed 
''excessive bail" and "cruel and unusual punishneDt ’ 
Its emphasis on /undameatol nghts became an so- 
repted view among English-gpeaking peoples everj* 
nhere Several of (he amendments in the Amencon 
Bill of Rights \i ere taken slmost w ord for word from it 
It may well hav e suggested also the form for the Amer- 
ican Declmtion of independsnee for both consider at 
some length the wrongs committed by the king 
Bills of rights have been enacted in many other 
countries One of the most famous is the French 
‘Declaration of the Rights of Man’ (17S9), a product 
of the French Revolution 
In the Charter of the United Nations ‘ human 
nghts" became for the first time an international con- 
cern The Commission on Human Rights was created 
to draft an international bill of rights Additional 
bodies were set up to deal with particular a^wets of 
human rights, such as freedom of information the 
political status of women, and the protection of 
minorities (See also Umted Nations ) 
Biochemistry. The most marvelous chemical 
laboratory is the body of a hvmg creature In the 
counflesx tiay teJh of every plant or aoruial, chem- 
ical changes are constantly taking place, so won- 
dirful and coinplex that they are at once th® JUV 
and the despair of the chemist Tlie study of the 
processes of life’s laboratories is one of the newest 
and roost fascinating fields into which chem^ry 
has entered Students of the subject m its broadest 
s^nse call thi? science biochemistiy others, iMwe 
interested in the medical aspect, call it physiofopw 
chemistry, but the field is much the some— the 
chemistry of living matter 
The first step in studying the chemistry <d ” 
a knowledge of the nature of protoplasm, 
stance of which all living things ate made (see Proto- 
plasm) The chemical pJeroents found In protoplasm 
Sre also found in inorganic matter No efementw 
peculiar to life, but 12 are indispen'isWe 
hydrogen, oxygen, nitrogen, phosphorus, sodium, 
chlonno, magnesium, iron, sulfur, potassium, ami 


BIOCHEMISTRY 

calnum Smuetiror? protopJasm contains other efe- 
menta also The one-celled plants called diatoms con- 
tain silicOB («ee Diatoms) Seaweeds contain iodine, 
which they take up from sea water All these chem- 
ical elements combine to forro the four great groups 
of orguic compounds— proteins, carbohy drates, fabt 
and hpms — as well as organic substances known as 
ensymes, loorgoruc salts and water 

The BuUUfne SCoacs of ttfe 
Protein* are complex compounds of carbon, hydro- 
gen oxygen, and tutrogen with sometimes tra-es of 
sulfur, phospliorua, magnesium, and iron Protein 
moleculei come »n long chains, called polymin They 
arw made of nuny units Casein, for example, has the 
approxunate formula Cij» Hjup 0 ;< Nim B< P< Some 
of the aypthetic proteins or protein analoffuee, first 
made m the laboratory in 1947 by Dr Robert IS’ood- 
waid of Harvard Umversity, have as high as 10 000 
units Ammo acids contaimng mtrogen m an ammo 
(NHi) group are building blocks of piotein polymers 
Combined in varied amounts and groupmgs with one 
another and wth other moJetuJes they form many 
different kinds of proteins 6o important are theae 
acids that they have been called the building stones 
of life The fibrin found in clotted blood the myosin 
of muscles, and the gebtin of bones are examples of 
protein (£e«af<o Proteins) 

CorMydraiet, as the name mduates, are com- 
pounds of carbuD hydrogen, and oxygen They 
comprise starches sugars, cellulose, gums, nnd many 
other substances Carbohydrates combine readily 
with oxygen and serve as the fundamental sources 
of energy in living things 

Elite and fiptns aie organic compounds greasy to 
the touch and capable of being dissolved m ether, 
alcohol and chloroform Fats are composed of the 
same chemical elements as the caitioViydrates, but 
eoQtaifl much less oxygen u proportion to the carlioo 
Butter, brd, and olive oil are examples of fats (*rc 
Fata and Oils) lapicB are similar to fats but con- 
tain phosfJionia and nitrogen, or mtrogen only, in 
addiboa to carbon, hydrogen, and oxygen The com- 
monest memher of this class is lecithin which occurs 
in all cells, and especially in nervous tissues 
S(r*r*riou> Ilelperi Tbmt Defy Analyita 
Encymer are organic substances of unknow n chem- 
ical composition which pUy the part of catalysts in 
bfe processes Catalysts arc agents that cause of 
hasten a chemical reaction without appeanng among 
the end products of the reaction All cells produce 
enzymes, but some, the gland cells specialize in this 
ptoducuou and send forth enzymes to take part m ex- 
tenul reactions, as in digestion (See ako Enzyaues ) 
The tnerg^ntc «?te contained in protoplasm are 
chiefly sodium and calcium chloride, with other rain- 
enJa auuiUr to those found in sea water These salts 
are held in crystalline solution by water, which con- 
stitutes 60 to 90 per cent of protoplasm loiuration 
of the dissolved salts is rc«pon?ible for the electrical 
activity of protoplasm (see Electrochemistry) Phys- 
leaHy, protoplasm is a colioidaf syatem The watery 
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solution acts as the dispersion medium for the finely 
di^•ided masses of proteins, carbohydrates, fats, and 
lipins. (See Colloids.) 

Knowledge of the chemical structure of protoplasm 
is essential for the understanding of metabolism, which 
is the sum total of all the chemical changes taking 
place in the cell. Those reactions bj’’ which protoplasm 
is built up are grouped imder the term anabolism. In 
■rdew of the chemical nature of tliis li-r-ing substance, 
it is clear that proper food for the organism must 
contain those same elements or compounds. In addi- 
tion it must have those marvelous substances called 
vitamins. The sources and composition of foodstuffs 
make up the second chapter of biochemical studj'. 
(See Food; Vitamins.) 

But complex food materials must first be chemi- 
cally changed into simpler compounds and rendered 
soluble so that they can be absorbed by the cells. 
This process is digestion. Here again the biochemist 
finds a vast field of study (see Digestion). The next 
inquiry concerns itself with assimilation, that is, how 
the nutrients that have been absorbed b 3 ' the cells 
are combined to form protoplasm. 

Metabolism also includes those reactions by which 
the constituents of protoplasm are chemically decom- 
posed for the transformation of energy and the pro- 
duction of heat. These acthities, grouped under the 
term katabolism, are in the nature of oxidations, that 
is, reactions in which oxj’gen unites with compounds 
of the protoplasmic system. Oxidations provide heat 
and energy for doing work; thej' furnish the power 
for the li^•ing machine (see Oxjgen). 

Putting the Oij-gen to Work 
In vertebrate animals the oxj-gen is carried b j' hemo- 
globin, an iron compound formd in the red blood cells. 
Combined with hemoglobin, oxj’gen is distributed 
throughout the body by the blood stream. But oxy- 
hemoglobin is a very unstable combination, so free 
oxj-gen is promptly released to the bodj’ cells when 
the blood enters the capillaries. (See Eespiration.) 

Within the cells there is a pigment called cyto- 
chrome, which takes hold of the oxj-gen and controls 
it in the narrow confines of the cell laboratorj'. Oxy- 
gen, the workman, is now on the job. Cj’tochrome, 
the foreman, holds it there. But atmospheric oxygen 
is sluggish, it acts too slowlj', it must in some manner 
be “activated.” The cell is readj' for this emergency 
with certain oxidizing enzjmes, the oxidases, which 
hasten the union of oxygen and assimilated foods. 

Oxidation Is a Form of Burning 
The process of oxidation in living tbsues is identi- 
cal with ordinary combustion (see Fire). Carbohj’- 
drates and fats are completely oxidized in the body 
and are the chief sources of animal energy, some of 
which is converted into heat. Proteins are also oxi- 
dized to a slight extent. The living fire consumes fuel 
creates heat, but also leaves behind waste products 
of combustion. The oridation of carbohj’drates, fats 
and lipins gives rise to carbon dioxide and water. In 
the case of proteins the end products of combu^ou 
are carbon dioxide, water, and a variety of nitrogen- 


containing compounds. These products are no longer 
of use to the bodj% Thej’ are the waste materials of 
metabolism, the excretions (see Kidnej’s). 

Another aspect of living matter is its ability to 
perform movements. Animal movements are due to 
the shortening or contracting of muscle fibers. Hon 
is this brought about? The liv’ing threads or fibers 
that make up muscle contain various substance com- 
bined with phosphoric acid. The nerve stimulus that 
puts a muscle to work starts a series of chemical 
reactions in which these muscle substances first break 
awaj' from and then reunite with the phosphoric acid 
The reactions are rapid and accomplish contraction 
(shortening) and then rela.xation (lengthening) of the 
muscle fibers. The final chemical reaction is a “burn- 
ing,” or oxidation, of glycogen (animal starch), a 
carbohj’drate fuel present in muscle. Oxidation is not 
direct, like burning in a furnace, but is a series of 
chemical breakdowns. If the body does not supply 
enough oxygen for complete oxidation of the glycogm, 
lactic acid appears in the muscle. Part of the arid 
enters the blood as lactate; the liver takes up some 
of tins and changes it back to glj’cogen. But most of 
the lactic acid is oxidized by tissue cells to form 
carbon dioxide and water. The process may call for 
more oxygen than normal breathing supplies. That is 
whj' we breathe more deeply than usual for some time 
after strenuous e-xercise. We are paying off what n 
technically known as the “oxygen debt." 

Chemistrj' Controls Our Size and Numbers 

Other interesting problems from the biochemiKu 
standpoint are growth, which is increase in size, and 
reproduction, which is increase in numbers. Both o. 
these life functions are under the control of internal 
secretions or hormones Uec Hormones). The fomm- 
tion of the hormones bj’ various organs of the body 
is primarih’ a chemical process, and their use by the 
body' also involves chemical oroblems. 

Turning now to the studj’ of plants, we find 
similar problems of great importance for the bio- 
chemist. By far the most important chemical reaction 
taking place on earth is photosynthesis. This is the 
process which occurs in plants, when, in the presence 
of sunhght and a green pigment, chlorophyll, carbon 
dioxide and water unite to form carbohyiates, an 
oxjrgen is evolved as a by-product. (See Leave, 
Plant Life.) All life depends upon this process, for it 
makes a source of energy available to both planti 
and animals. It is the reaction by which organic 
foods are made out of inorganic materials. 

Tie older theory of photosynthesis, that the action 
of light on carbon diomde causes it to give up one 
of its oxygen atoms and that the remaining nar^n 
monoxide combines with water to make formaldehyde 
(CH:0), has been discarded. It is now believed that 
the oxygen set free comes from the water and that a 
carbohydrate is formed. In other words, light acting 
on carbon dioride (CO 2 ) and water (H^O) produces free 
oxygen (Oj) and a carbohydrate (CH-0)2. 

Once the plant is supplied with carbohydrates, d 
can proceed to the synthesis of other organic sub’ 
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stances The manufacture of protema, fats, acvfs, 
alkaloids, etc , is dependent upon the photosyntbetic 
mechanism Steins are produced by certain 
when they are supplied with carbohydrates and mor- 
game salts, such as nitrates to furnish mttogen, pbos- 
phates to furnish phosphorus, sulphates to provide 
sulphur, and so on Fats, consisting aa they do of 
the same elements as the carbohydrates, ongmate by 
a modification of starches and sugars 

Plant Laboratories Keep Ui Alive 

Think of all the useful products that are built Up 
in the biochemical laboratory of the plaoti Not only 
foods for man and animal, but gums camphors, 
resins, all the vanety of oils and essences Hibber, 
alcohol, tannin, iodine, the drugs that cure our iDs 
quimne, atropm, and a wealth of other substances 
Photosynthesis is behmd all this, and p^ts f«odur« 
the o^en we breathe 

Let us glance for a moment at some of the methods 
nhich chemists use in altackmg life problems The 
chemist begins by taking apart, or analyzing, 
materials whose transfoimationa he wishes to under* 
stand He sorts out the various mgredients Ife 
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attempts to isoLite pure pnnciples from a complex 
mixture So he discovers cocaine, or insulin, or thy* 
nmn Then he attempts to resolve such compounds 
mto thmr chemical elements Not satisfied with this, 
be considers the groupmgs of atoms m the molecule 
— the smallest particle of the substance He tnes to 
picture the way m which these atoms are linked 
together This enables him in some cases to prepare 
the product artificially and more cheaply 
For example, cocaine, the first drug used to pro- 
duce local anesthesia, has senous drawbacks It occurs 
in the leaves of the coca plant, and because rare, 

18 expensive Moreover it is dangerous and habit- 
fomung (see Narcotics) The discovery of the exact 
molecular structure of cocaine led to the artificial 
pieparabon of a similar compound called procaine 
(also novocunc) which is just as effective as cocaine 
without being dangerous or habitrfonmng 
This, then, h the hope of the biochemist to under- 
stand the chemical structure of life substances to 
gam a knowledge of life’s chemical processes, and 
then to imitate, control, or improve upon Nature s 
methods for the benefit of mankind 


The WONDERFUL SCIENCE of LIVING THINGS 


^lOLOGY. If a "man 
from Man" were to 
come to the earth, he 


. tht ’•entnttf ^ Life— Iftrouphoul ell tit 

■elhan2/}OOfiOO««tlhjyfotms—«mOiu»rmaond}iUs/- 
would be aurpriaed at ap*» «nd man, «ck tre« end ttoietti' IVAaf 

tnothmgg— ettheamaz- "* /rom which oil 


mg wonder, beauty, in- 
terest, and variety of 
living thmgs, with the 
“oneness" of all earthly 
life, and that so many 
people remain blind to 
the fascmation of the 
hving things which surround them In the hmils of 
this bnef article, only some of the broader aspects of 
the science of bving thmgs can be considered 

Hiology, in bnef, is “the science of life " There are 
at least two imllioa kinds of livmg things m the world 
With all their irreconcilable contrasts— men, corlh 
worms, jellyfishes, oak trees, ferns, seaweeds-tbey 
yet possess many features m common All me is 
fundamsDtally one And so we have the common 
great science of biology, witcli deal* espsezsBy wjJi 
the far-reachmg fundamental characters of living 
things 

Of course this study is so vast that it is imposwWe 
for any one man to cover or master the whole Md 


living creatures ore femid, how fasanatmj is tht study 
cf tmbryoloyy and tS« lam «/ tnStnlante: and hota 
startUny it is to learn lltai “oil the peapt* in the world e< 

ana one time have had their heredity corned by a lolel ,v 

thechieffaetiofthesetenceofBwloyy.anlhanindtcaUon ola-lime natural ms 
0/ us chief lines c^adirontem the past hundred yeors tory chietly m that the 


common science of biol- 
ogy, to take account 
of living things eape 
cially m then larger rela- 
tions, and to correlate 
all of the many divuions 
of the subject 
The modem science of 


latter was, u the mam 
a great accumulation of disconnected facts about 
plants and animals Biology, on the other hand, 
takes account of the detailed facta mainly as they 
illustrate the prmcipfes and laws that govern life 
At present the term natural history is customarily 
used to ap[dy especially to the out-of-doors study 
of the ha^tats, habite, modes of life, seasons, 
and actmtws of living tiunp, Loth plants and 
animals While this outside study of hvmg things 
ias il3 woadafai fascination^ the same is true also 
of tl« other phases of their study, but these take 
more patience, senous study, and often the use of 
the tmcroscopo and other facUities 
Common forms of life, of course, are easily divided 


detaQ Consequently it is broken up mto di^ the two great typM-plants and ani^-wth 


^.v.is, of which the primary ones are belapy, the 
science of plant life, and zoiloyy, the science of animal 
fife, and each natural scientist further epewah^ in 
fonw flarrower line, «fch ss aaatnmy, physKwfOr, 
embryology, genetics, or some other of a large 
ber of such fields But there is still place for the 


dear distmguishmg characters for each At the 
bottom of the scale of life, however, the plant and 
animal kingdoms converge, and there are some simple 
lyiipw wraipid forms which are not clearly one or the 
other, hut possess some characters of each And so 
it m impos'ible to draw a sharp Ime between the plant 
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and animal kingdoms. But starting nith slightly 
higher forms of life, the differences between plants 
and animals are well established. 

Slost plants contain the green coloring matter called 
chlorophyll. This is a comple.'; chemical substance that 
enables the plant to use the energy of sunliglit for its 
onm growth and de- 
velopment. With it 
the plant manufac- 
tures the thousands 
of other substances 
necessary to life 
out of the carbon 
dioxide in the air 
and the water and 
minerals it draws 
from the soil. No 
true animals con- 
tain chlorophyll. 

For this reason no 
animals can manu- 
facture from the 
raw materials of 
the earth and the 
air the essential 
materials of life. 

They must get 
these directly or 
indirectly from 
plants. Certain 
plants, like the 
fim^, lack chloro- 
phyll, and there- 
fore they too must 
depend on green 
plants for their 
food (seePlantLife; 

Bhngi). 

Other distin- 
guishing features 
are these: Plant 
cells have walls made of the woodj’ material called 
cellulose; animal cells do not. Plants are usually sta- 
tionarj’-; most animals move about freely. Most ani- 
mals have well-defined nervous sj-stems; no such 
sj-stem is found in plants. 

The StuS That All Life Is Alade Of 

But with all their differences, plants and animals 
have certain fundamental characteristics in common. 
In all forms of life, the liiing substance is protoplasm 
(see Protoplasm). And while this takes many varving 
forms in different plants and animals as well as in dif- 
ferent parts of the same plant or animal, all proto- 
plasm is fundamental!}’ alike. It contains alwa}-s the 
following 12 chemical elements: carbon, o.xygen nitro- 
gen, hydrogen, sulphur, calcimn, magnesium, sodium, 
potassium, phosphorus, chlorine, and iron. It may also 
contain several others, including copper. All of them 
are common in natme ever}’where. Furthermore all 
forms of protoplasm— plant or animal— are subject to 


phj-siological reactions. They are sensitive to e.xfer- 
nal influences, such as touch and temperatme, and 
the chemical beha}’ior of this “life substance” follow 
well-defined patterns (see Biochemistiy). 

All organisms feed and grow. They all breathe, ia 
the sense that they take in oxygen and give off car- 
bon dio.xide. They 
all are made up of 
cells and all repro- 
duce themseh-eshy 
cell di}’ision of on? 
kind or another 
(see Cell). 
Conditions of Life 
In }'iewing the 
life of the world, it 
is always fascinat- 
ing to think of the 
conditions that 
are necessary to 
make life possible 
on earth — all of 
them necessary. 
One thinks first, 
perhaps, of the_«« 
and its rays, bring- 
ing light and 
warmth, often for- 
getting that the 
sun is also the sole 
source of all the 
energy for plant 
growth and for 
the food supply for 
the whole living 
world. And so it 
was, through the 
manv million years 
of the infinite 
past, while Nature 
was slowly and 
patiently depositing the vast storehouses of energy in 
the form of coal, oil, and gas, for the uses of modem 
man — all derived from the remains of the plants and 
animals of the past! Vast quantities of ualcr are also 
absolutely necessary. Water forms the larger part of 
protoplasm and is the universal solvent for the foods 
of both plants and animals. The water vapor of 
the atmosphere furnishes a blanket that helps to 
retain the heat from the sun. The vast reservoirs of 
the sea help to stabilize the temperature of the earth. 
An atmosphere of moderate temperature, with oxygen 
for respiration for all life and with carbonic acid for 
plant food, is absolutely necessary’, as are also all of 
the chemical elements that enter into the formation of 
protoplasm. Other conditions, more difficult to ex- 
plain, are abo necessary for life as 'we kno'n' it. 

Is there Life in Other Worlds? 
life in our world is possible only by the 
combination of so manj’’ and such peculiar conditioiis 


THE STORY OF THE TRANSMISSION OF LIFE 

TK thinking of living things it is most important to realize that they are all 
made up of tiny units of protoplasm which we call ‘‘cells.** These cells 
are of many kinds, each with a special task to perform. There are hlood 
cells to carry oxygen from the Inngs to all parts of the body, muscle cells 
for movement, gland cells to produce digestive juices, nerve cells to convey 
messages back and forth. But all of the cells that form a plant or an animal 
have come from a single cell at the beginning of its life. By a beautiful 
and mysterious process this single cell divides into two, and each of these 
into two — always two — and so on, until there have been formed the mil- 
lions and millions of cells that make up its body. 

Within the walls of each cell is a nucleus containing tiny threads of a sub- 
stance called “chromatin.’* This chromatin is the most wonderful of all 
living matter, for it controls all life. The picture on the opposite page shows 
how the chromatin threads form tiny rods, which split in halves. It shows 
how these halves divide into two equal groups, and how each of these 
groups becomes the center of a new cell. The cells of an acorn multiply 
into a giant oak in just this W'ay, and when you use np muscle cells in work 
or in play, new cells to take their place are produced in the same manner. 

Bnt more wonderful still is the process at the beginning of a new life which 
keeps the vital flame boming. Consider a flowering plant, for instance. 
Down in the flowers, sheltered from harm, are many tiny delicate egg cells 
—the mother cells. A gust of wind, or an insect roving in search of nectar, 
brings to one of these a pollen grain from another flower. This pollen 
grain is the father cell. Left alone by themselves the mother cell and the 
father cell would die. But now the chromatin ia the tiny father cell, fol- 
lowing a mysterious instinct which lies at the very heart of life’s secret, 
grows down into the flower and unites with the chromafln of the mother 
egg cell, and fer tiUzes it. At that moment the new life of the plant begins. 
The terhUzed cell divides again and again, as described above, until it 
forms the Any embryo plant, which lies folded up within the seed and is 
ready to unfold and grow when the seed germinates. 

onimals,-a sinele tiny male cell pene- 
cell, and canses it to develop into a new animal. 

hMhl tht If®* ‘s Pxen by the mother and 

father. That is why the new life resembles both parents. As 
the ceils go on dividing, each of them has material from both of the parents. 

Can you think of anything more wonderful than this strange power 

‘V 'X' can’t see it— the power to multiply 

and create bone and muscle, nerves and brain, the power to cre^e new 
life, and to carry over to that new life those complex deWls of fac" featurer 
complexion, and even of mind and character wUch the parenta possessed? 
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ftat it seems to us there can be no life in other parts 
of the universe ■without the same combinations — a 
benevolent sun, an atmosphere, vast quantities of 
■water, etc. Given these, ho^wever, is there life in 
other parts of the universe? Nobody kno^ws! But 
■why not? It may be of course that there are not the 
same tjq)es we know — that there may be insects ■with 
four pairs of legs instead of three, and three pairs of 
wings instead of two; and humans ■with three pairs 
of hmbs instead of two. You may imagine almost 
any forms you like; but nobody knows anj-thing 
about it. 

Space will permit but a few general considerations 
of the distribution and interrelations of li^■ing things 
in the woHd. In general the variety and wealth of 
plant life is on land, of animal hfe in the sea. 

The Life of the Land and the Life of the Sea 
All are famihar ■with the general conditions of life 
in the field and ■woods. The liberal vegetation, mostlj* 
of flowering plants, furnishes the fundamental food 
supplj' for animal life — insects, birds, mice, rabbits. 
Even where predacious animals feed on other ani- 
mals, the latter have fed on plants. The interrela- 
tions — ^“the web of life” — are extremely intricate. 
And so it is, in greatly magnified degree, in the tropi- 
cal forest. One thinks there of the luxuriant dense 
matted x-egetation, sheltering its teeming life of insects 
and tropical birds and other strange life of the jungle. 
Here the web of life is so intricate as to baffle the 
imagination. 

In the sea all is different. TVhile there is often 
much plant life in the form of seaweeds (flowerless 
plants), especiall}' along rockj- shores, the wealth of 
plant life of the open sea consists of the inxTsible 
microscopic forms, especially the dialonK. About 
the animals of the sea there is alwaj-s a peculiar fasci- 
nation due to their abundance, their x'ariety, and their 
strangeness. Thej^ are everjTvhere. Even the colder 
seas are populated by immense numbers of marine 
animals m great varietj'. Often along the shore — 
rocky, muddy, sandy — there is a baffling wealth of 
animal life the world ox'er. The open sea has manv 
peculiar forms at the surface, and stfll more peculiar 
ones at the bottom, ex'en do^wn as far as fh'e miles. 
Fishes that are half mouth; crabs and their relatives 
that are mostly legs and feelers; starfish and their 
numerous relations; ex-en delicate jeUx-fishes and 
polj-ps are there. And think of the conditions at 
these great depths — ^the tremendous pressure of fix'e 
nules of water; the icy cold, ex-en in tropical seas- the 
absolute darkness, except that a good many forms are 
phosphorescent — for not a ray of light penetrates 
much beyond a few hundred feet; the absolute quiet 
— ^for wax-es penetrate but a few feet. 

All of the food and energj- for this nnimai life at 
the bottom of the sea is from or near the surface and 
consists pf the microscopic forms of plants or the 
small animals that hax-e fed upon them. Over per- 
haps a hundred million square miles of the sea bottom 
is a deep “ooze,” consisting of the skeletons of micro- 


scopic animals and plants that have ramed doTui 
through the ages from the surface. 

Many forms of life are peculiar to the sea. TTho’e 
branches of the animal kingdom are found here alore 
and hax’e nex-er found their way into fresh water. 
Such are all the x-arious forms of starfishes and their 
relatix'es; almost all of the great branch which includes 
the jellx-fishes and polx-ps; almost all of the sharls, 
and other branches which might be named. Most cf 
the life of the sea is fed, ultimately, by the micro- 
scopic plants that grow at the surface. Upon thse 
tiny plants feed microscopic animals and small 
Crustacea, ex'en some fishes; these in turn feed the 
larger animals, including fishes like the cod and 
sharks, and whales and porpoises and other cetacears. 

Lives that Live on Other Lives 
Among the most interesting and important of the 
biological interrelations of organisms is that of 
parasitism. Tliere is scarcely a common form of hfe 
but has Its many parasites. We think usually of the 
worms of manj- kinds that infest the intestine of mau 
and most backboned animals; and of the insects, and 
other parasitic forms in or on the bodies of most 
xTsible forms of both plant and animal life. But the 
most deadly parasites for man and many other animris 
are certain species of microscopic bacteria bclonginc 
to the plant world, and of protozoa, belonging to the 
animals. It is they that Idll most of mankind and 
other animals. Bacteria cause some of the rot and 
bh'ght diseases of plants, and their cousins, the /imyt 
cause the rusts and smuts of grains. But not pD 
bacteria and fungi are bad; many are of great service 
in getting rid of the dead bodies of larger animals 
and plants that would be in the way if not removed 
(see Bacteria; Parasites). 

The Mystery of Life’s Beginnings , 

Two or three branches of biologj- de=erve special 
mention because of their significance and suggestive- 
ness. One of the most fascinating and mystifviaS 
is the study of the reproduction and development of 
animals and plants — their embryology (see Embrvol- 
o®’). The coming into being of an organism, espe- 
ciallj- one of the higher animals, remains one of the 
unsolved mj-steries. Of course, it is popular knowl- 
edge that the co mm on forms of life arise from fer- 
tilized egg-ceUs, but it may not be so well known that 
this is just as true for an earthworm or an oak tree 
as it is for a man or a chicken. It is true for the 
whole living world that “like begets like” — that ^ 
plants and animals, simple as well as complex, arte 
only from parents like themselves. The simpfe- 
forms of animal and plant life consist of a sindc 
cell;^ and thej’^ multiply merelj’^ by the single ceJ 
cutting itself in two, as described for the amoeba 
(see Amoeba). It seems hard to realize, however, 
that a human being, with its infinitude of character^ 
can arise from a tinj- egg only a hundredth of an inch 
in diameter. It seems wonderful, too, that of thi® 
aggs, so nearly alike in size and appearance that ii- 
IS difficult to teU them apart, one may gix-e rise to a 



star&h, one to an earthworm, and thg third to a 
human being In reality these three ejcgs are very 
diflerent from one another 

The ongina of the higher forms of hfe seem go 
natural to us now that it is hard to reahrn that people 
formerly believed thate\eacomi.lex animals such as 
earthworms and frogs, aro'e by spontaneous genera 
tion,” that 18 from non hvmg matter rtitbout 
parents It is only in recent jears honexer that 
science has proved that the ongm of life is the same 
for the simplest forms as for the highest — for the in 
finitely small germs of tuberculosis or malaria and 
the whole multitude of plant and animal genns that 
ha%e heretofore tilled a large majonty of mantind 
as for mankind itself At present it can be said that 
man has never created et en the simplest form of life 
or Seen It arise spontaneously Of course a Burbank 
can perform wonders in modifying the common forms 
of plant and animal hfe, but can never create il 
“His Mother's Ejies and Itla Talher s Chin** 

Genetics is a eomparatiiely new branch of biology 
which deals with the laws of inhentance H dates 
back only to the begmmng of the 20th century 
but it has receued a great deal of attention m all 
countries In 1900 scientists realised that Gregor 
Mendel an Austrian monk working with peas nearly 
40 jears before, bad discovered some general lawa of 
her^tyofvery great unportatee and very wide apph 
cation The nmazuig thing u that Mendels laws, 
found for peas, have since been found to hold good for 
many highly epeciahied plants and animals even for 
some of the characters of man luniself— euch as the 
color of hia hair and e> es etc How wide the appbea- 
tion 18, especially for man has not yet been fully 
determined Mendels laws do not apply to 

all characters of plants and aumals they are known 
to be of sufficiently wide application to be of very 
great importance m the improvement of domestic 
plants and anuoals 

It IS common knowledge that plants and aoimals 
mhent the minutest characters from their paienU 
The amazing thing is that all the infimtude of these 
characters, large and small, are earned by an tm* 
behevably email amount of matter la the fertilized 
egg Scienee UUs i« that all of the people tn the world 
at any one lime have hod their heredity corned by a 
total of less than an ounce <lf mailer Think of the 
wonder of the development of a human being with 
s!l fits infiaitucfe cf cftaraoteis— its haturcf, color oS 
his hair and eyes, temperament, traits of character, 
and ability Or of a great redwood tree, that is to 
live for several thousand jearsi 

Stories that the Rocks TeU Ut 

Many plants and animals with bard parts have left 
remains m the rocks of the earth s cru't which are 
called “/os'ils ” The studj' of such remains is a 
branch of biology called paleontology, although this 
study 13 oftener connected with geology, the acience 
of rocks Paleontology note than any other soeoce 
shows us the history of hfo in the world through all 
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of the inilLons of jears of the infinite past One of 
Its most interestmg rev elations is that there are many 
forms of life that developed and flourished for ages, 
and then entwely disappeared from the earth These 
mclude giant lizards more than 50 feet long, huge 
flymg reptiles and grotesque monstrous mammals, 
giant mosses the size of trees It shows us the stages m 
the evolution of the horse from ancestors the size of 
foxes A thousand appealing things are shown by the 
study of fo^ils Large parts of some kinds of rocks 
are formed by these remains of plants and animals 
The great deposits of chalk, for example often thou- 
sands of feet thick consist almost wholly of the 
skeletons of microscopic animals 

The Great Dlgcorerlts of Recent Years 

Several leases of biology may best be referred to 
by a brief history of the science dunng recent times 
Great improvements m the microscope as well as 
other improvements, along with the growth of science 
in general made possible enormous advances in the 
science of biology during the 19th century By far 
the larger part of what w now known of this subject 
IS recent knowledge amounting to a revolution m the 
smence 

(I) One of the first of these great advances was the 
realization that all plants and animals are made up 
of cells— that the cell is the umt of structure in oil 
living tbngs In the eunpicst forms of life, both 
animal and plant, the whole organism is but a smgle 
cell In all higher forms of hfe, man for instance, the 
body IS compoved of millions and milLons of cells, of 
many kinds, etch ii&d sp«<i3l>zed for some special 
us^muscle cells for motion, gland cells for secretion, 
etc 

(3) FoDowingsbortly upon the statement of the cell 
theory was the recogmUon that the essential part of 
a cell IS Its jelly like substance which we now call 
pTotopUum, and that this material is much the same 
u all hviog things, although dilTermg infinitely in 
details indifTereot typea of animals and plants, and m 
different parts of the same complex organism lllipn 
the egg develops into the human body, for instance 
the protoplasm gradually becomes different m the 
various types of cells 

(3) The greatest advance iix biology followed 
Charles Darwin s statement of the doctnne of orgariic 
<Tolu(i«R and the pubhcation of his ' Ongm of Species' 
la 1859 The rapid acceptance of the view that living 
ihjjigs are changeable, a^ that the diversified forms 
of life— of both animals and plants— have arisen by 
gradual changes from simpler forms has had a very 
profound influence upon all fields of biologicd study 
(see Evolution) 

(4) Physiology w the study of properties, activities, 
and flmctions in hvmg things Formerly it was lim- 
ited almost wholly to man, and was mainly a part 
of medical study Ulth the general growth of 
biology, pbyz ology has been extended to the study 

«ll living things Hus has brought great benefit 
to medical science itself, for a large part of what is 
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now known of human physiology was first worked out 
upon animals. Fuller knowledge of plant phj’siologj’- 
has been of great benefit to agriculture. 

(5) Between 1S65 and 1890 came many revolution- 
ary iscoveries by Pasteur and other workers, show- 
ing that fermenlalions and pufrefadions are caused 
only by minute organisms. These always come from 
the outside and never arise spontaneous!)’. Pasteur 
and others proved that most of the diseases of man- 
kind and other animals are caused by these infinitely 
small animal and plant parasites which we popu- 
larly call germs (see Pasteur; Disease). 

Reasons for Classification 

The least spectacular side of biology, but one that 
is of fundamental importance, is the problem of ar- 
ranging the various kinds of plants and animals in 
some orderly fashion. Modem classification of living 
things is called the science of taxonomy (from the 
Greek taxis, meaning "arrangement,” and nomos, 
meaning “law”). Taxonomy not only catalogs all 
forms of life by giving them distinctive names but 
also arranges them in natural groups that show 
relationships. 

According to the present sj’stem of classification, 
most limng things are separated into two tHngdoms, 
the plant kingdom and the animal kingdom. Each of 
these is subdimded into certain grand groups, st<6- 
kingdoms and phyla, which place together the organ- 
isms that seem to be constructed on the same general 
plan. Each phj’lum is arranged into dasses composed 
of orgamsms, which differ in some constant feature. 
Each class, in turn, consists of orders. Closely re- 
lated groups n-ithin the orders are termed families. 
Each family is composed of genera. Within the genera 
are the smallest groups, or species. 

Exactly what constitutes a species is a matter of 
debate; but in general, a species includes indhiduals 
capable of interbreeding. The scientific name of a 


species is always a double name, such as Rana cates- 
biana, the bullfrog, or Quercus alba, the white oak. 
The first name shows the genus, the second the species. 
Sometimes slight differences, such as coloration or 
size, are used to separate species into still lower 
groups known as varieties. These are designated br 
adding a third name. Thus, Papilio glaucus (variety) 
lurnus is a dark form of the great j’ellow- and black- 
striped swallowtail butterfly. 

In some cases, finer dir-isions are made of a com- 
plicated group; orders are split up into suborders, 
families are dmded into subfamilies, and so on. 
Family names of animals usually end in idat, as 
Canidac, the dog family; of plants in aceae, as Ro^auae. 
the rose family. 

The following example shows how the bullfrog is 
classified under this system: 

Kingdom, Animalia: all animals. 

Phylum, Chordata: vertebrates and their kin. 

Subphylum, Vertebrata: vertebrates only. 

Class, Amphibia: frogs, toads, salamanders. 

Order, Anurn; tailless amphibians. 

Suborder, Firmisternia: frogs only. 

Family, Ranidae: true frogs. 

Genus, Rana: certain true frogs. 

Species, Rana catesbiana: the bullfrog. 

Many scientists have contributed to the scheme of 
plant and animal classification, but the work of 
Linnd is noteworthy above aU others (see Linnf). 
Linne brought order to botany and zoology by ar- 
ranging organisms into genera and species. He intie- 
duced the principle of binomial nomenclature which 
has been universally adopted. By international 
agreement, the scientific name of a plant or animal 
must be the first specific name applied to it. To avoid 
international confusion, the names are derived from 
the Greek and Latin languages or from proper nouns 
which are given a Latinized form. 


REFERENCE-OUTLINE FOR STUDY OF BIOLOGY 


I. Biology, the study of physico! life B-14S, Ir-224c 
A-248, P-286 

A. Plants and animals distinguished B-148 L-224r 
A-248. P-287-8 

1. Botany— the study of plant life B-147 
B-262-3. See also the Reference-Outline for 
Botany 

2. Zoologs'— the study of animal life B-147 
Z-361. See .also the Reference-Outline for 
Zoolog}- 

B. Life that is not plant or animal I,-225 B-147 

V-493, pictures I,-224b, d ’ ’ 

II. Anatomy and physiology— the studies of structure 
and function A-239, P-245 

Note: for introductorj- study of plants and animaB see the 
Reference-Outline for Nature Study. For study o'f life in 
human beings, see the Reference-Outline for Physiolog,-. 

NATURE OF PHYSICAL LIFE AND ACTIVITIES 

I. Tests of being alive Ir-223-i 

II. Protoplasm the fondomental living substance 

I,-224, 224c, P-422, B-148 ® 


III. living things made of cells L-224a, C-I59 

A. Single-celled plants and animals Ii-221o-h, 
C-160: algae A-152; bacteria B-I3; protozoa 
I’~i23; amoeba A-236b 

B. Plants and animals with many cells L-224b, 
C-160; specialized cells lr-224!>-c 

C. How cells get food and grow C-160-1, picture? 
L-224a 

D. How cells divide and multiply C-161, B-llS, 
H-346-r, diagrams H-343, picture B-149 

IV. Tissues ond organs L-224c 

A. Plant structures 

1. Stiffened by cellulose C-162 

2. Providing for support, nutriment, and ptO" 
tection: bark B-55; leaves L-151-1; rook 
R-226-7; Wood W-1S6 

3. Reproductive structures; flowers F-18F6, 
pictures F-182-3; seeds S-96-S; spores S-3o5-6 

B. Animal structures 

1. Support; bone B-226-7; skeleton S-190-2: 
shell S-I3S-41; horn H-426 
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2 Movewpnt muscles M-452-4 nnves N UO- 
13 beam B-279-S3 foot F22-W hand 
II 2S5^6 

3 Protection skin S-192-3 featluts F4M 
hair It 213-3 fish pJjJcs scales and spines 
r 09 loo 104 shells S 13S-41 plants P 297 
See also the Reference Outline for Nature 
Study 

4 Circulation blood D 207 10 heartH^llll 

lungs IrSSl 

5 GhndsGlIS ItidnejsKOO liver 1.-277 
5 TeetbT-34-8 

7 Sense organs and senspa ear D-I70-1 eye 
E-i.j0-C2 nose N-305-6 smell 8-200 tongue 
T 147 touch T 15<t-9 

8 IggsI>2G8-9 


V Functions (activities) of ( fe I/-224 

A Movement irritability (sensitivity) ond re 
sponses to environment plants P296 jmm Is 
A Sjfts 

6 Getting food, water, and oir I/-224d 

1 Plants 

(a) Green plants use chlorophyll 1^224c, 
P 293-4 

(b) Others get ready made food P 588-9 

(o) Fungi F-316 See also Fungi in Fact- 
ladex 

2 Animals L-324od A 250-350t> F 216-17 
(*) Ihgestioa D 90-2 dufram S-400 
(b) Eojymes E-388-9 

(o) Rpspuaticin R 117 18 A 2S06 (uoga amd 
gills L-351 F 102 

(d) Getting water A 250&-C 

3 Natural tiyciss of life materuls 

(a) Carbon C.120 P295 

(b) ^lt^ogenP3M N-240-1 

(e) 'Water W 81 2 E-ISO 1 diagram C-453 
C Growth repair, ond change L-324 

0 Surviving cold heat ond dryness A2S0e d 
P3J7 cactus coin pirturo C-fl hiheroa 
tion H 352 3 mudfish M-443-6 
E Haw plants ond animals reproduce P295 
A 251 embryology C-337 See also Reproduc 
tion in Fact-Indec 

VI Controlling octiv ties within orgonismi L-2246 

A In plonts transfer of material by tap P292 
auxins (plant hormones) P-306-7 
B In ammah 

1 Blood plasma cames matenal and regulators 
B-208-9 

2 Chemical regulators (hormones) H-424-6 

3 Controls exerted by nerves N 110-13 

VII Interrelations between planti an maU onJ the 
environment (ecology) £1-212 22 

A Bolonce of noture between species \ 63 B 191 
B Symbiosis (partnerships) 

1 Commetisalism (mere living together) ppx 
crab and mu=sp) C-SOl 

2 Mutualism (helping each other) ant aito 
acacia picture S-BN buffalo and cattle 
heron D-341, picture A-39 crwodik and 
ziczac P-321 picture C-SIdft tegomes and 
bacteria P 297 N 240 picture A 151 
L-220 rhinocerosandtickbird pctureKlSe 
termites and protozoans T-74 
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C Parasites that eol living tissue P 77-89 See 
also Parasites m Fact Index 
0 Soprophyles (plonts) hat live on dead tissue 
P !W9 mushrooms M-155-7 color picture 
61-456 p cture N 50 yeasts Y 336 
VIII Hiftoryoflifefhroughtlieoge$A2JS 250 G-56-60 
A Evolution E-45()-3 Darwin s theories D 13-20 
8 Hered ty Ond mutation ll-3i3-8 
C fossils and prehistoric life F 243-8 P-406-7, 

R 110-16 

FHrStCOCttfMICAl BASIS Of llfS PfOCfSSfS 
1 The chem eol elements that sustain life B-145 
l,-224c 

A Strveiuro] elements carbon 0-120 oxygea 
0435-6 hydrogen H-459-60 nitrogen N 240-1 
phosphorus P 209 

8 Etements used for special purposes F 217 
C Wafer os liquid content and solvent B 148 
W60 

II Typieei compounds In liv ng creatures 

A Sap and blood to sustain cells L-224ii P292 
colloidal nature of dissolved substances B 145 6 
C-3S4-S moTganic salts B-145 
6 Carbon ehoini and rings supply structures 
H-458-9 0-424424d p ctures 0424a-(i 
C Proteins P-422 B-14S 

D Coibohydretes (sterches ond sugars) B 145 
cellulose 0-162 glucose 0 127 starch S-382 
sugars S-446 

f fiord hormones (auams) PSOS-T 

III Cellh Ihe units for chemicel activity 0-199-41, 
B-i45 

IV Vital processes in plants photosyatheetB with 
chlorophyll B-146 P 293-4 309-10 nutrient chemi* 
col solutions P-309 

V Oiemical oipects of life processes 

A Oxidolion in nulrtion end respiration B-146, 
E-330 

8 pH ineesure of acidity olkal nily H-4B0 
C Enzymes hormones ond vitamns £-368-9, 
H-424-6 V-494 

BI91IOGRAPHY FOR BIOIOGY 
Books for Younger Readers 
SoVvr A O oed M th L t1 Dynamic B ology Today (Rend 
I9SJ) 

Bensdet R-F In Henry e Btckyerd (Schumen 1948) 
OrSrhwei.lz.KeH Growing up (MecmilUn 1953) 

Edel Mey Story of People (Little 1953) 

EvoM E K Alt About Us (Cepitbl 1947) 

CrecK I E Animals under Your Feet' (Laurel 1953) 

Lmtov llo%4. end A. S B H Man s Way from Cave to bky 
eciaper (Harper 1947) 

luces i M. Mans F rat Mill on Years (Harcourt 1941) 

Meon T J ond olhcTs Modern E ology (Holt 1951) 

KeedhoM J C end F R. Cu de to the Stud} of Fresh M ater 
B ology (Cometock Pub Co 1933) 
hitnem Breede Animal Y-Ra>a (Putnam 1947) 

Reed W M end tronion W S Bee for 6am (flarcuurt 1941) 
Schneider Harmen end N ne How Your Body Works (W R 
Scott 1949) 

ThtMls 4L8 Fuat Book of Bees (Watts 1952) 

VetTllA,H strange Inaeou and Their Stones (Page 195") 
Webber I E 5 Anywhere m the World (M R Scott 

IMF) 

gis^ H & Mice Men and Llepbante (Harcourt 


1942) 
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Books for Advanced Students and Teachers 

Barnett, Anthony. Human Species; a Biology' of Man (Norton, 
1950). 

Beck, U F. Human GroTrth (Harcourt, 1949). 

Benz, F. E Pasteur, Knight of the Laborator>* (Dodd. 193S). 

Bourliere, Francois. Natural Historj' of Mammals (Knopf, 
1953). 

Burton, Maurice. Stor>’ of Animal Life, 2 v. (Bentley, 1051). 

Carson, E L Under the Sea-lVind (Oxford, 1952). 

Dawes, Ben]amm. Hundred Years of Biologj’ (Macmillan, 
1952). 

De Laubenfels, M. W. Pageant of Life Science (Prentice-Hall, 
1949). 

Fenton, C L Our Living World (Doubleday, 1943). 

Fenton, C U end Kambly, P. E Basic Biology for High Schools 
(^lacmillan, 1953). 

Gamow, George. Mr. Tompkins Leams the Facts of Life 
(Cambridge, 1953). 

Goldschmidt, E B. Understanding Genetics (Wiley. 1952). 

Grant, C L and others. High School Biologj* (McGrow. 1952). 

Guyer, M. P. Animal Biologj' (Harper, 194S). 

Heard, Gerald. Gabriel and the Creatures (Harper, 1952). 


Hooton, E A. Up from the Ape (Macmillan, 194G). 

Kimber, D. C and others. Textbook of Anatomy and Phisi- 
ologj' (Macmillan, 194S). 

Mansfield, J. C Dawn of Creation (Lothrop, 1947). 

Mavor, J. W. General Biologj' (Macmillan, 1952). 

Milne, L J. and M. J. Multitude of Living Thinp (Dodd, 
1947). 

Moore, E E Man, Time, and Fossils (Knopf, 1953). 

Ritchie, J. W. Biologj’ and Human Affairs (World Bk., 194S). 

Romer, A S. Man and the Vertebrates (Univ. of CJhicaro 
Press. 1941). 

Scheinfeld, Amrom. New You and Heredity (Lippincott, 
2950). 

Shull, A F. Evolution (McGraw. 1951). 

Shull, A F. and others. Principles of Animal Biologj' (McGrarr, 
1946). 

Smith, B. T. Exploring Biologj' (Harcourt, 1954). 

Smith, H. W. From Fish to Philosopher (Little, 1953). 

Snyder, L H. Principles of Heredity (Heath, 1951). 

Thomson, J. A. Biologj' for Everv-man, 2v. (Dutton, 1935). 

Woodruff, L L end Boitsell, G. A. Foundations of Biology 
(Macmillan, 1951), 


Biometry. The application of mathematical and 
statistical methods to the description and classifica- 
tion of biological characteristics is known as biome- 
try. Biometry differs from other statistical fields 
only in respect to the subject matter with which 
it deals. 

Like other statisticians, biometricians are con- 
cerned with the collection of mass obsen-ations. 
They attempt to order these obsetamtions and sum- 
marize them. From the summaries they form general 
descriptions that wiO hold for the entire group of 
which those obsen-ed form a part. Biological data 
are extremelj' variable. Biometric methods have been 
developed primarily to overcome obstacles to exact 
reasoning caused by this variabilitj-. 

Biometric methods are apph'ed to the investiga- 
tion of most of the biological and physiological char- 
acteristics of man and the plants and animals that 
are useful or dangerous to him. Biometric investiga- 
tions of these characteristics range from the bearing 
qualities of fruit trees to the beneficial or harmful 
effects of drugs such as the sulfa group .and the anti- 
histamines. 

Extensive use of biometric techniques is made by 
research workers in biological science, zoologj-, bot- 
any, bacteriology', and physiology as well as' in ap- 
plied sciences such as entomology, fisheries biologj' 
horticulture, and agronomy. Some medical reports 
are attempts to apply biometric methods to the study 
of human beings, 

Many problems in the fields of pharmacology and 
clinical medicine have been solved nith biometric 
techniques. The methods have proved useful also in 
determining such things as the most effective meth- 
ods of control of animal and plant parasites, fungus 
diseases, and insects such as the common hou^e fix- 
ant, and tick. Analj-ses of the chemical composition 
of soil have been related to plant growth. The rela- 
tive effectiveness of different fertih'zers and the use- 
fulness _ of various weed-control agents hax-e been 
determined. 


Life insurance companies use biometric methods to 
calculate the probable duration of human Ufe as a 
basis for life insurance premiums (see Insurance). 
Mortality statistics are studied with regard to age, 
se.x, race, and cause of death. Morbidity statistics 
are concerned uith cause of illness or injury. lifs 
insurance companies have also made studies of mor- 
tality in relation to body build, medical history, 
phj'sical condition, occupation, place of residence, 
and marital status. Such studies are made from the 
records in the files of insurance companies and also 
from records of the general population, and clinical 
investigators. 

Some insurance companies study trends in birth 
rates bj- age of mother and order of birth of cWl- 
dren, as well as other factors in family- organization 
and relationships. They- are also concerned uith 
the breaking up of the familv relationship, particu- 
larly- by death. 

Sir Francis Galton (1S22-1911) is considered by 
many- to be the founder of biometrics. He was intcr- 
estecl in the inlieritance of mental ability and the 
relationship, or correlation, of indinduals of like 
heredity- (that is, fathers-sons) with respect to tli'.3 
characteristic. In the course of liis investigations 
he applied already- knorni mathematical methods 
to these problems and also dex-eloped new methods. 
He is probably- best known for his introduction of re- 
gression and correlation techniques into the study 
of such relationships. 

Galton’s methods were further extended by Kar! 
Pearson, R. A. Fisher, and others. After the appear- 
Mce of Fisher’s 'Statistical IMethods for Research 
_ orkers , in 1925, the methods of statistical analy- 
sis were extended rapidly. The initial contributions 
^ biometrics were primarily in the nieth- 
° ® . '"'hich samples of characteristics of plants 

could be efficiently- described and re- 
ated. More recent advances in biometry- hax-e been 
mrected to the problem of how to design efiicient 
e.xpenments to solve biometric problems with reb- 
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tivpJy small samples of measurements R A Fsher 
and George Snedecor have been markedly successful 
in solving this probtem particularly in the field of 
agricultural etperunettation The results of many 
biometnc investigations are published in Bunnetnei 
the journal of the Biometnc Society {See alto 
Graphs ) 

Birch The shm graceful birch with its creamy 
bark and dainty jellow green leaves gives an appear 
ance of delicacy which it little deserves It is in fact 
extremely hardy No tree grows farther north than 
the birch ancj it is often the first to spnng up m 
burned and cutover areas 

Birch bark is so heavily cliarged with resin that it 
15 practically waterproof Long after the wood of 
fallen trunks has rotted away the encircling bark 
remains sound Th s quality made it valuable to the 
Amencan Indians as covering for their canoes T1 c 
paper or canoe b rch was preferred because the bark 
peels off in great sUbs (see Canoes and Csnoeingl 

The wood of the birch is very hard and close- 
grained The beautiful redd sh brown heartwood of 
the j'ellow and the sweet birch is used m the menu 
facture of furniture for inter or finishes and for ve- 
neers From the white wood of the paper brch are 
made spools barrel staves crossties and paper pulp 
S«eet birch and yellow birch yield an oil s railar to 
wintcrgreen oil Birch is also used m the pioducbon 
of wood alcohol 

The birches {genus fletufo) number about 40 spe 
c«s of drees and shrubs scattered throughout the 


Korthem Hemisphere The paper or canoe birch 
{Betula papynfem) is the moat widely distributed It 
ranges from the lower Arctic regions to the northein 
United States from New England to the Great Lakes 
states A eubspecips the western paper birch a 
found from northern hlontana to eastern Washington 
Another subspecies the Kenai birch grows in Alaska 
The paper birch is a medium-sized tree 50 to 80 feet 
high that seldom liv%s more than 150 years 

The yellow birch (Betuta lutta) is the roost iitpor 
tant commercial species Its range is southern Can 
ada northeastern and northern United States as far 
west as the Great Likes states and south m the 
Appalachian Mountains to Georgia Under favorable 
coaditiona it reaches a height of 100 feet and may 
bve 300 vears 

Sweet black or cherry birch (Belula tenia) reaches 
its best development in the Appalachian Mountains 
The bark which suggests cherry m color and appear 
ance does not peel as does the bark of most other 
birches River water or red birch (B«(ufa nigra) is 
the eoutheroroost species found on the banks of 
stKjma from New England to Minnemta and south 
from eastern Tevas to northern Flonds WTiite or 
gray birch (Beiula popuhfeha) a small tree 20 to 30 
feet high IS found chiefly m southeastern Canada and 
northeastern United States It is especially plent ful 
on abandoned farma and bumedover land The 
western red birth [Betulofontiwlir) a emiU shrubby 
tree grows in the Rocky Mountains and m the Sierra 
Neiada and east to the Black Hills 
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Our Charming NEIGHBORS in FEATHERS 

IRDS. No creatures are more beautiful and useful like ancestor (see Reptiles). Then later, as the 
than the birds. They sen'e us well by destro3-ing bird learned to fly, many changes took place m its 
and weed seeds. But they also ser\'e body. Such changes are called adaplalions. unliie 

their reptile ancestor, 
birds have warm blood 
to give them energ}’. By 
comparing bird skele- 
tons nith those of re- 


insect pests 
through the pleasure , 
they give us. Their to- 
ried colors, their grace- 
ful flight, their mus- 
ical songs never 
fail to delight us. 
And we are fascmated 
by their mysterious 
j'early migrations. kVhat 
message tells them when 
to leave and where to 
go? How do they learn 
the long way over thou- 
sands of miles? 

Birds also give us mar- 
velous chances for study. 
As j*et nobody knows 
much about their daily 
lives. Every bird lover 
can make valuable sci- 
entific discoveries if he 
wishes by simplj' watch- 
ing one bird and careful- 
ly recording its daj'-by- 
day actirdties. No study 
will pay more in health- 
fd outdoor acti\-ity, in 
the joy of seeing beauty, 
and the satisfaction of 
adding to knowledge. 
Adaptations to Flying 
Of all animals, birds 
are most easily classi- 
fied. They are the only 
ones that have feathers 
(sceEeathers). Feathers 
make an outer covering, 
just as scales cover fish 
and reptiles, and hairs 
cover mammals. 


SOME COMMON QUESTIONS ABOUT BIRDS 

1. What is the largest living bird? The ostrich is the 
largest, but it does not fly. Of the flying birds, the wander- 
ing albatross has the greatest wingspread; the condor is 
the heaviest and largest in other respects. 

2. What is the smallest living bird? The hummingbird. 

3. Who are the champion divers among birds? The ducks 
called old squaws have been brought up alive in fish nets 
from a depth of 160 feet. 

4. How far do birds fly? The Arctic tern makes an annual 
round tnp of 20,000 miles between the Arctic and the 
Antarctic. Blue and snow geese make the longest nonstop 
flight — 1,600 miles from James Bay to the Gulf coast of 
Louisiana. Many land birds, including the hummingbird, 
fly across the Gulf of Mexico to Yucatan, 600 miles. 

5. How fast do birds fly? Most birds average 20 to 40 
miles an hour in normal flight. They can almost double 
this speed for escape or pursuit. The champion is the 
duck hawk. It stnkes its prey at 150 miles per hour and 
has been known to dive almost 350 miles per hour. The 
following siieeds, in miles per hour, have been timed by 
stop watch, automobile, or airplane speedometer: golden 
eagle, 120; ducks, 55-70; geese, 50-60; pheasant, 60; 
quail 4S-5S: crow, top speed 60, normal speed 25 to 30; 
ruby-throated hummingbird. 65. 

<5. How fast do birds run? The following have been chased 
by automobile: Australian emu, 31 miles per hour; Califor- 
nia road runner, 15 miles per hour; quail, 12 to 153^ miles 
per hour. 

7. How long do birds live? Accurate records are not avail- 
able. ^The United States Fish and Wildlife Service is 
gathering information by banding birds. As bands are re- 
covered from dead birds, the dates of banding and recovery 
are noted. But few of the birds are banded as nestlings 
and their age at the time of banding is unknown. Hence 
nobody can give a "natural length of life," for birds. The 
problem is doubly difficult, because in nature most birds 
meet death by accident, hardship, or violence. 

8. About bow many birds spend at least part of the year 
on the North American continent north of Mexico? The 
number has been estimated as between 12 and IS billion. 
It includes some 700 species. 

9. How many species of birds are there in the world? 
More than 10.000. 


With the fishes, reptiles, amphibians, and mammals, 
birds make up the division of the animal kingdom 
known as veriehraies, or animals having backbones. 
Scientists believe that birds evolved from a reptile- 


lated animals, ue can 
see other important 
changes. A fijing body 
must have the greatest 
possible lightness, com- 
pactness, and strengtli. 
The large bones of a 
bird are hollow. They al- 
so have air sacs which 
connect with the lung=. 
In some powerful, long- 
distance fliers, such as 
the albatross, practically 
every bone is air-filled 
The body’ gains addition- 
al strength from having 
many adjoining bones 
shortened and fused into 
one. The vertebrae of the 
backbone are fused with 
one another and with the 
pelvic bones. The ribs 
are fused into a firm sup- 
port for the down beat of 

the wings. 

The outlying parts ot 
the body, such as the 
head, tail, wings, and 
legs, are extremely ugM- 
The heavy muscles whiw 
operate them are niassw 
close to the body. Only 
the tendons extend to^e 
outermost parts. The 
bones of the skull are 


very thin. The bird*s reptile cousins have teeth an 

!i.1. 1 . V ^ . 1 IvrtX'P QlS* 




jaws with heavy bones and muscles. Teeth have 
appeared in the bird. Instead of a jaw, a bird has a 
hollow beak. The work of chewing is done by the 
cf «rt\worms” r“»m eats U feel ^ard, a part of the stOIUM 

naier ue wUl also eat quaaUties of insects. 



where food is ground UF 
The many vertebrae whicn 

make up the tail of a 
- in a Oiru 


tile are shortened in a 
into one bone called 
pygostyle. All the tail to 
ers, SO important in mg > 
are attached to this hone^ 
The ankle and foot bone= 
are fused into one long s 
der bone called the tarsust 
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vhch :3 tte only part of the that usually shews one of the fimdamental reasons for the comings and 



below the feathers and to which the toes are attadied 
When we esamine a bird a wing which is nofhingmore 
than the biidB&Ra 

or front leg modi 
Red lor the partK 
uUr purpose of 
flight we aee how 
few heavy muscles 
are borne upon it 
The strong muscles 
thatmanipulate 
the wings are at 
tached to the heel 
of the breastbone 
forming the fami) 
lar meat of the 
fowl a breast and 
are thus brought 
close to the center 
of gravity The 
unnecessary bones 
of the wrist and 
oneiea VIS handawfused only 

One finger remaining well developed 
though traces of two others have bem 
retained Thus we might go on ex 
unuung every part of the bird e anaW 
omy and we should dt cover in each 
case that while the original reptilian 
$arts are etill recognizable they haie 
been tran«formed through the course . 
of ages to make the bird a perfect | 
flying machine I 

ttby the Reptile e Blood [ 

Turned Warm f 

Another great difference between ^ 
birds and reptiles is that Wds in t 
common with the mammals are warm _ 

blooded animals The chief difference • * - -■*“ 
between warm blooded and cold 
blooded animals is that the warm 
blooded have a constant temperature 


Oia of the lory otrlltBl of tho ciflj 
liras tho Arehooptoryz. oiv fouid 
oayiaifostl Thorophlc ro it oiib r 
Hz hf ttte I> ti* fzztt hzM 



gon^nrtbe migration of birds which makes their 
study 8o fascinating for if they were still cold blooded 
ammala they would undoubtedly hibernate during 
cold weather It is also the reason for their insatiable 
appetites ft 18 because Jfother Aht ire devefopedin 
them a bodily temperature much higher than that of 
man that their life processes go on at a much more 
rapid rate oausmg their ceaseless search for food 
The eyes of birds are very highlydeveloped so that 
they can see great distances and follow rapidly moving 
objects Thus a swallow or a night hawk dashmg 
through the air at breathless speed is able to keep its 
eyes on a tiny insect which is also moving rap dly 
The eagle or vulture soaring almost out of si^t m 
the air will dart with the speed of a bullet to a tiny 
object a human eye would hardly notice at a distance 
of a hundred feet likewise birds can adjust their 
eyes for different distances much more quickly than 
can other animals 

XVhat We Owe ta Our Feathered Friends 
This ceaseless search for food gives birds their 
great economic value for it enables mankind to com 
pete with the hoards of insects for mastery of the 
— earth s surface Without the birds 
I not only would successful agriculture 
be imposs ble but the destruction of 
the greater part of the vegetation 
would follow We can appreciate 
the meaning of this statement by 
II Henshaw former chief of the 
Doited States B olngical Survey if we 
stop to consider the great reproduc- 
tive capacity of moit insects particu 
larly those that feed upon vegetation 
and are therefore dangerous to crops 
Tie common potato bug if left 
undisturbed la capable of producing 
i 60 million offiprmg in a single season 
A common plant louse which brmgs 
' forth hving joung has euch a short 
[ life cj cle that tl ere may be 13 genera 
tionsm a single sea'on andinosmuchas 


while the temperature of the coldblooded animals eachfenialebnrgsforthatlcartSOjoung thenumber 


varies with that of their eaviromnent It is for 
this reason that reptiles become very ^ggisb in 
cold Weather a characteristic that would not fit in 
well with the needs of a flying bird We may 
assume therefore that one of the most important 
changes that took place in the development from 
the reptile w as the change from a cold blooded to 
a warm blooded condition This change brou^t 
with It many accompanying changes m the bfe of 
the bird for it ordained that the bird a eggs also 
should be mamta ned at a constant temperature 
and that the temperature of the young sbouW 
not fall below normal This resulted in nw 
for incubation of the eggs the building of nests 
and the care of the jmung which form such a con 
sp cuous put of the bird slifetojaj Thisi'*! kewist 


the 12th genera 
lion atoDe would 
bclOsextiUion If 
left undisturbed 
and pven plenty of 
food it Would take 
any insiQct only a 
few yearn to eom 
pkt^ cover the 
earth with its off 
ejuing The need 
(ff birds and other 
enemies of insects 
19 iherefote very 
apparent 
The aslonisl mg 





number of insects consumed b}’- birds has been discov- 
ered by examim'ng the contents of crops and stomachs. 
Scientists also make interesting observations by watch- 
ing individual birds through high-powered field glasses 
and counting the insects they eat, or by observing the 
food brought to the young in their nests. Birds 
require a much greater amount of food than do other 
vertebrates. Their temperature and rate of respira- 
tion are higher, and they are far more active. 

Experiments have shown that young birds consume 
from one-half to theirfuU weight of food, or even more, 
eyery day. One of the most remarkable cases of feed- 
ing on record is that of a house-wren which fed its 
j'oung 1,217 times in 15 hours and 45 minutes. A pair 
of chickadees were obseived to feed their young 40 
times in 30 minutes; a pair of purple martins 312 
times in a day; and a pair of rose-breasted grosbeaks 
426 times in 11 hours. The crop of a grown flicker 
has contained as many as 1,000 chinch bugs at a time. 
A nighthawk’s crop was found to contain 500 mosqui- 
toes. Birds congregate in great numbers whenever 
there is a plague of insects. The gulls that saved the 
pioneer Mormons from ruin bj’ a cricket plague were 
honored by a monument in Salt Lake City. 

The information gained from scientific study of 
birds’ food is put to ver}' practical use. Mallard 
ducks are often introduced into swamps and ponds to 
rid them of mosquito lar\"ae. Utah fanners have in- 
troduced California quail to fight the alfalfa weevil. 
And market gardeners occasional!}' put wild birds in 
their greenhouses to destroy the caterpillars and in- 
sects that infest their vegetables. 

Birds also play an important part in the destruction 
of weed seeds and in the dispersal of seeds to new or 
barren areas. Here again, the number which they con- 
sume is remarkable. One bob-white stomach contained 
10,000 pigweed seeds. That of a mourning dove con- 
tained 7,500 seeds of sorrel and 9,200 seeds of pigeon 
p'ass. Moreover, the number of insects or seeds found 
in a bird’s stomach represents only one meal of many 
taken during the day. The United States Department 


of Agriculture at one time set aside a tract of land in 
Mar}'land for the purpose of determining the value 
of birds on a farm. ^lore than 600 bird stomachs 
were examined during the experiment. It was esti- 
mated that the birds destroyed 46,000 seeds per acre 
in 24 hours. The number of weeds thus eliminated 
from one farm in a year is enormous. 

Carrying Seeds to Barren Lands 

Not all seeds consumed by birds are destroyed, hon-- 
ever. Many pass through the digestive tract unim- 
paired, to germinate again. Or the birds may disgorge 
them after they have eaten the fruit containing them. 
In this way many millions of seeds are being scattered 
broadcast. Hedgerows often spring up between fields 
along the line of fences or electric wires, where perch- 
ing birds liave deposited seeds. Many an old field, 
abandoned because of its barrenness, springs to new 
life with trees, flowers, and weeds that have grown 
from seeds scattered by the birds, although rodenh 
and the winds also play a part in this work. Barren 
ocean islands are “planted” by birds from the main- 
land. Birds also carrj’ seeds in mud adhering to their 
feet. Charles Darwin, the naturalist, reared S2 plants 
from one ball of earth on the foot of a partridge. 

The destruction of rodents is a third service which 
birds perform for the farmer. Rodents feed chieSy 
on roots and green crops. The damage they do 
amounts to millions of dollars every j'ear. Theymulti- 
ply very rapidly. The common meadow mouse is so 
prolific that the offspring of a single pair would in five 
years, if they all lived, number several million. Eawls, 
owls, and other predatory birds are nature’s check 
upon the numbers of rodents. Each hawk or owl re- 
quires the equivalent of three mice a day, or more than 
1,000 a year. Owls are far more effective than cats 
in clearing out a rat-infested bam. Rodent plagues- 
like insect plagues, are always accompanied by swamb 
of birds. On the other hand, a region that is stripped 
of its predatory birds by ruthless hunting or other 
means, invariably becomes infested with rodents. 

A fourth way in which birds serve man is as game. 


TABLE OF STATE BIRD! 

.-Uabama Flicker (Yellow hammer! Massachuretts Chickadee 


Arizona Cactus wren Michigan... . Robin 

^kansas. . . . . . Mockmebird Minne-iota.’.'.’.Goidfcchtoofficiii) 

California ... California vaUey quail Mississippi Mockingbird 

Colorado Lark bunting Missouri. . ’* Blueb' d 

Connecticut ^erican robin Montana. . . . Iwto'm'cadowlmk 

Blue hen chicken Nebraska Western meadowlark 

...MocWbird Nevada Mountain blueWrd 

Georgia Brown thrasher New Hampshire ™ 

Idaho Mountain bluebird v. v . 

s-ft 

Indiana Cardmal New Meiico Road nmno 

1°-- - York Bluebhd (^oS) 

Kansas Western meadowlark North Carolina re-v i 

Kentuckj- Cardinal North Dakota ° 

Txinisiana Brown pelican (unofficial! w-— • 

Maine Chickadee Ohio::.': ™ “eadowlark 

Baltimore oriole Oklahoma.. Scissor-tai^dflyi'S^ 


Oregon Western meadowlarh 

Pennsjdvania Ruffed grouse 

Rhode Island 

Bobwhite (unofficial) 

South Carolina Carolina 

South Dakota 

Ring-necked phea'^ant 

Tennessee Jlockingbird 

Texas ^loc kingbird 

Utah. . . .California gull (unofficial) 

Vermont Hermit thrush 

Virginia Cardinal 

Vashington IVilloTr goldfinch 

^Vest Virginia Cardinal 

Visconsin Robin 

Vj-oming. . ..VTcstem meadowlark 
District of Columbia 

IVood thrush 
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“«y of them become planted the cultivated fruits ar^cft alone Other 
Vt if ftey occur in lai^ birds that customarily feed upon ireed seed often 

number Such birds are naturally prolific and when prove destructive m mm Ld nce^s tftbat 
i^ w iV ^ , ®'® “ neeesaaiy to fnghtefthem aw ay Blank cartndges 

stand w suitable localities the losses -which they areas effective as the loaded ones and they have tte 
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receive Certain species like the rmg necked pheas 
ant and mallard duck are being bred in captmty in 
large numbers and released where the natural supply 
of game has been greatly depleteil The subject of 
game breeding is receiving more and more attention 
in this Country and is being encouraged by legislation 
So that m a few years it will undoubtedly offer an 
inviting occupation to young people mterested m 
birds 

Although practically all birds are -valuable to man 
>n Some one of the four ways mentioned there are » 
few that usually prove troublesome at certain seasons 
of the year Most bird* for evample are f«id of 


advantage of pieserving the birds to feed upon the 
inscctpevtsUiefoUowingBpniigandBummer Crows 
ha-wfca and the great horned owl are enemies of the 
pouittyman and the game breeder but otherwise they 
serve an important function 

The Delights of Bird Study 
It b not merely because of their economic value 
however that birds are so extensively studied all over 
the -world Their cheerful songs their bnght colors 
their many tJessing -ways serve to draw thousands of 
people from lives of confinement or inactivity into the 
woods and Gelds in the pursuit of recreat on that is 
ns health givmg as it is fascinating Thnv: who are 
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unable to go far afield can, by suitably planting their 
^oun^ or offering food and water, attract dozens of 
these little feathered sprites close to their windows 
where they can with little effort watch their many 
amusing and interesting ways and hear their cheerful 
songs. Though we may fix the dollar value upon the 
msects devoured by the Uttle song sparrow, we can 
never Ktiimte the wealth which his cheerful son-- 
bnn^ to those that have an appreciation of htrdl 
And it IS the small birds who are the singers generallj', 

SStS importance as 

The Geography of the Bird tV'orld 

the different kinds are found in different sorts of 

bluebird, are widelv 
^buted m woodlands, orchards, and garden 
tlwoughout the country from Alaska to the Gulf 
wMe others are restricted to certain localities or to 
particular environments. Thus the Ipswich sparrow 
ne.^ ody on Sable Island, Kova Scotia; .;STe 

^he summer, only 

m the jack-pme woodlands of cen- ^ 

tral and northern Mchigan. If one 
wishes to see rails, gallinules, and 
coots he goes to the marshes; and if 
he wishes to see bobolinks, meadow 
larks and vesper sparrows he goes 
to the upland fields. The studj- 
of local dictribulion offers manv 
interesting problems to the ama’- 
teur as weU as to the scientific 
ornithologist. 

The study of the distribution of 
birds over the surface of the earth, 
or their geographic dislribuiion 
offers many other difficult and 
fascinating problems. If the world 
should be charted according to 
Its families of birds rather than 
according to its races of people or 
Its gove^ents, it would make a strange man be- 
cause aU the birds of the Northern He4pS are 
more closely related to each other than are tlm 
of many adjacent islands of the East Infe 
mam dii^rons or geographic regions have'bS^ 
recced by orrnthologists, as foUorra: New Zea£ 
Austrahan, Neotropical (South -America'! 

Afncan, and Palearctic (North America j 

north™ A») ™..f.rtbi-d.SnSd"’S^-“ 
the world, others m two or more of thrae ~ 
grons, the vast ^j only- of species and many 
fauces are r^tnctM to some one of these geograpffic 
regions. In travelmg around the world, thSt 
we woffid e.ypect to find greater different betwrn 
the birds ot Aorth and South America or 

th„„ of »d A,™ »..n tC.: 

Europe and North Amenca. When we 
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^dian, and the line between the two is very sham 
Thus the islands of Bali aird Lombok (in the Jlah- 
Archipelago just east of Java), though but 20 in)l« 
apart, differ as greatly in their animal life as do Africa 
and South America. This indicates that the teo 
islands were separated at an enormously ronoip 
epoch, the deep strait between them being the dirid- 
mg line between Asia and what was once the An- 
tralian continent. (Sec East Indies.) 

consideration of the geograpliic distribution o' 
birds, the home of each species is considered to be to 
place where it builds its nest and raises its voung, hri 
many species nugrate m'tli the change of s^nsfrcc 
one region to another. Thus many of the KortB 
^encan birds spend the winter in South America, 
but do not nest there. 

The Wonders of Bird Migration 
In all the fields of nature study you will find noth- 
ing more wonderful than this seasonal migration of 
birds. Die fitfle bobolink that visits the noithtni 
united States in summer travels 5,000 miles oni 
land and sea to his winter home on the pampas d 
' southern Brazil. Die golden pioTer 

wings a 2,000-mile Sight over lb 
Atlantic from Labrador and Kova 
Scotia to South America withont 
a stop; while Ins relatives on tb 
Pacific coast each year travel the 
2,000 miles from Alaska to the 
Hawaibn Islands and back again 
ICotall birds, of course, migrate;for 
woodpeckers, nuthatches, chicka- 
dees, grouse, and a host of others 
are permanent residents of Canada 
and the tlnifed States. But robins 
and bluebirds, herons and duds, 
Warblers, flycatchers, thrushes, and 
hundreds of other species join the 
yearly migration from south to 
north and back (see Jligration of 
^ . _ -Animals). 

terPfi ortvf ^’inter the birds travel about in scat- 
a course they do not nest, although 

a few of them smg fragments of their songs! 

-ri, Mating of the Birds 

preduchVp*^ flocks. The re- 

WitJi fho °^6iis arc verj' small and nonfunctional, 
berin to of spring the reproductive oigaK 

Set fn begin to feel the 

Sf The malfe- are usually 

grounds frnnf*^*t north, and arrive on the nesting 
females n weeks before the 

general Icrtot; fbe males usually select the 

"l they wkh to nit and drive 

they trv tn these areas; at the same time 

to remain and to mate 

Often 


rare views of living birds 

"ne color photographs on the nest 
tea pages have been selecied from 
P^'-^te collection of 
To find each 
nest With young birds in it, to ar- 
ranee the lighting for clear, sharp 
Pictures, and to catch the ^n- 
altitudes— 

Ini Pf sbfli- 

M and patient work aided by «- 

The n“f of bird habii 

The pic^ cover a broad range 
of the United States from .Xel? 

‘o ‘he Southwest. Dr 
Porters camera has brought to 
e^iT student of birds the Mud of 
close-up, detailed Wews rareiro^ 
tamed m the field even !^y ^ 

professional scientfrt. 


birtk of the East Indian Islands, we dise^r^mo — « roinrns t 

of the strangest facts of distribution, for a part of the ^equentl^ fo 

atoi. te m to Aurtrtl™ „gi„„ . part m £ ¥£” 


year same spot j’ear after 

they* reoiaf^ Q^^ently his former mate returns also and 
the This may occur until 

one bird, when tlie sur^dving member 
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BARN SWALLOW AND MEADOWLARK 

Ik u hu Ids t n« of *nod *ikI g isso on the rtf cr of t ba o c 

MS^ch]dn»<o(thcroca<tow^^ UbtU) Thcteo.tkb d.hrlp.hef. 



PhotoaTaphed from life 
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TWO BIRDS OF THTT <;nTT'T^TT■,, 

The pyrrhuloxia (above) is a relative of the cardinal familiar' h ESTERN DESERTS 

has just brought food to the brooding female. The phainonen a in mesquite thi 

P »>"opcpla (below) ts related to the cedar waxwing. 


thickets. The male 
This is a.femalc. 


Peru 











ordinarily finds a new mate and often returns to the 
same nesting site Thus a pair of orioles base been 
known to nest m the same tree for 33 years, but un 
doubtedly they ere not the same two birds Although 
monogamy or asingle mating for the jeans the rule a 
few buds, akin to our common poultry such as the 
turkey, grouse, and pheasant are regularly polyg 
amous— that js, each male w mated to aeroraJ 
females Polygamy occasionally occurs among other 
birds, especially the wrens and blackbirds Cowbirds 
do cot have permanent mates even for a single season 
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Even more interesting than the sounds produced by 
birds tre the many eunotis disphys of plumage and 
eouit<hip antics The display of the peacock, the 
turkey, and the domestic rooster are familiar to all, 
and many of the smaller birds can often be sees going 
throu^ aunilar performances Other birds, such as 
the pouter pigeons, the praine chickens, and the 
Ettfopean busUrds have peculiar sir-sacs wbieb they 
inflate during their courtship giving them a very 
grotesque appearance The European skylarks and 
our horsed larks perform feats of flying during their 
they do not take care of their own j oung but lay courtships that are quite spectacular After mount- 
their eggs m other birds’ nests A bird of troiar al mg to such a height that they are barely visible, and 
America called the ost is r^lariy communrttic— after hotertng and singing at that dirry height, they 
that IS, the members of this species huild a common suddenly close their wings and drop like stones toward 
>.e.l ,n which .ev«.lfe.n.le. cownwo of the auNES ft. ccrlh On. thick, they 

lay their eggs, end all help Co 
care for the young 
How the Birds Go Courting 
Mating IS never accom- 
plished without a more or less 
elaborate cwiitship It is dur- 
ing this period (hat birds are 
seen and heard to the best 
advantage, for the male birds 
try to make themselv es as eon 
spicuous as possible, both by 
their songs and by the display 
of their plumage Of course 
all birds do not smg, and a few 
as theatorks, the peU- 
caoB, and the fngate bir^— 
eeem to be voiceless m adult 
life True song is confined to 
the higher famihcs of birds, 
and reaches its best develop- 
ment among the thrushes 
The vocal organs of & bird 
are somewhat different from 
those of man, for instead of 
havmg vocal chorda located in 

tt. at the Fp,., «nd ot ^ ,;■« .-I "• ih, f.m J. a.u.lly ..1. .1. 

the tracheaoT windpipe, they *» uit» *b<i the exact nesting site and builds 

have simple membranes, which the nest, the male standing 

vibrate, located at the lower .1 j iv- *uruiT ruard near by or accompanying her m her search for 

of the trachea m a s ructure caUed ^ f^^ateruil, and permitting no other male to 

The shape of this structure, and the within his precincts The character of the 

muscles which control the te^ion of the the species of bud and the family 

y^with the different fanuhes of birds and produce jY has undoubtedly had its 

the different songs 11, uai^siibsli- onon w the requirements of the young— how long 

Birds which are unable to sing usually bax e 

tutes for song to announce their ^ -^^sed-togelher with the mteUigenee of thebird in 

females Thus the woodpeekere produce a exp^ ^ Louu^ments 

too by hammering with their b^s upon a b^ds evolved from their reptihaa ancestors, 

or other resounding suriace Jhe ruffed undoubtedly at first laid their eggs as do the 

duces a loud drumming souna by testing turUes and hssrds today, buiying them m the sand 
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are about to dash themselves 
to pieces, when they grace- 
fully spread their win^ and 
slight, only to repeat the per- 
formance Many of the alba- 
trosses and cranes, and certain 
small birds as a cll, hsi a elab- 
orate senes of bops, skips, and 
bows which might be likened to 
dd-fashioced dsoces Among 
tbs most elaborate courtship 
performances axe those of the 
bower turds of Australia, which 
build little bowers of twigs or 
plant stems These bowers are 
entirely disfisrf. from tteir 
Bests, and are usually decorated 
with bright kcrriH, shells, or 
fiowen, which are renewed as 
often as xnthered 
Choosing the Nesting Site 
and Building &lateriaU 
After mating, birds usually 
set about nest-building inune- 


eed m«4« « l«® ts* eir about nest-buildwg inune- 
diately Although the male 
iSr*'? mV-wi** .t*kn *14. ' 8 b. hos already selected the nestmg 


Its wings, and the woodcock produces a winnoxMg 
Sound by mounting high in the air and sigsaggi^bw 
toearthonset wingssothat the wind whistles thiougn 
the three outer wing feathers 


ui hiduig them in holes m trees But as they became 
^nmi-Uo^ed creatures and the need for incubation 
arose to ke«P the eggs at a constant temperature, it 
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was nece^sarj' to lay them above ground, so that they 
could be brought mto contact with the bird’s body. 
At first the birds probably did not even scratch de- 
pressions to beep the eggs from rolling about, but 
laid them on the flat ground as do the night-hawks 
and n hippoorwiils today. The ne.vt stage was doubt- 
less the scratching of depressions to keep the eggs 
from rolling, and we find this stage represented toda5’- 
by the nests of the killdeer and other plovers. An 
advance from this stage was the addition of a lining 
to the depression, such as is seen in the nests of the 
sandpipers. Such nests, however, give little protec- 
tion against long speUs of wet weather or against the 
numerous terrestrial enemies. It is easy to imaginp 
that the birds that learned to raise their nests above 
ground, first on piles of vegetation and then into 
bushes and trees, were more successful in raising their 
young, especially if the young had to remain in the 
nest for some time. 

It is not difficult to select from the nests built bj- 
birds today a series nhich shoivs 
the probable evolution of nest 
architecture, from the crudest to 
the most elaborate. Thus, the 
simplest platforms of sticks are 
built in the trees by the herons, 
while the crows and hawks build 
more substantial structures of 
sticks with deeper hollows to hold 
the eggs and usually with linings 
of softer materials. Continuing 
up the scale we find the coarse 
twigs discarded for finer and softer 
materials, until we come to such 
nests as those of theyellowwarbler 
or goldfinch, which are made 
almost entirely of plant downs 
or other woolly substances. The 

highest type 
nest is perhaps 
the beautifully 
woven structures 
of the oriole, hung 
at the tip end of 
a branch, though 
many of the sim- 
pler nests show 
curious special- 
isations. The 
nest of the hum- 
ming-bird and 
that of the wood 
pewee, for evam- 
ple, are covered 
on the outside 
with h'chens and 

, . , , ^ks of bark, so 

that they resemble knots instead of birds’ n^ts 
Robins, wood thrushes, and vireos weave in pieces of 
paper or cloth, to disguise their nests. 


In selecting their nesting material, birds ordinarOv 
take that which is nearest at hand, so long as it coa 
forms to the type of the nest which that speds 
builds. Thus 

COURTSHIP OF HmBnKGBDU). 


field birds ordi- 
narily use grasses 
and hairs, wood- 
land birds use 
leaves and root- 
lets, and marsh 
birds use sedges 
and cattails. 
Birds like the 
oriole, therefore, 
which ordinarily 
use plant fibers, 
are quick to avail 
themselves of 
strings or yarn 
put out for them. 
A GROUSE drumming 




Tlus Eronse is sendinr'a “wireless” mos 
belane fh'e 

oeauag the air with his wiors Thi« «rrl, 
daces s pecoasr dramming, whimng nmse 
recagmied it « considerihle dTsJfneS'"' 


THE FUCKER SHOWING OFF 



The courtship antics of the fiicher may 
he ndxculotis to haman eyes, but the 
female peering out of the nesting hole 
is charmed hy her mate’s jerky bobbings 
and Wing spreading. 


When the hummingbu-d is courticf. ttf 
female sits on a twig while the mle ^4 
swings before her in a great peaces 
motion* backward and forward. Eetm 
to swoop as near her as possible. 

It will be noticed, howeiei.iist 
they select onl3' the light-colored 
pieces, which resemble thenatnid 
plant fibers. 

Some kinds of birds ate nuna 
more adaptable than otheis in 
suiting their nests and nestiag 
places to changed conditions, sza 
these are the ones that have been 
able to hold their own and ctm 
increase in numbers with th^ 
coming of civilization into thi* 
conside?ihirrt,; 7 “ — country. The bluebirds, wres^ 
chickadees, etc., that utilize dm 
of boves instead of holes in trees; and the phoebe, tost 
nests under bridges instead of on rock ledges; ds 
bam and clifi swallows, that have deserted the cliffs 
for human habitations; and especially the onnupt^® 
house sparrow, are examples of this power of adap- 
tation. 

How Ixing it Takes to Build a Nest 
The time used to build a nest depends upon ho'rr 
much time the bird has before its first eag is ready c 
be laid. With ordinary birds the time required^ 
about a week; but there have been many instances 
when the first nest has been destroyed and the epi' 
are ready to be laid~of birds building their entire 
nests in a day. Occasionally birds that are permanen 
residents, such as the chickadees, or that arrive earl} 
^ the spring, as do the phoebes, begin their nests Ion= 
before the eggs are mature, and consiune several weekj 
m buildmg a structure that could be completed m a 
few days if necessary. At times certain birds simP I 
mend old nests left the year before. ., , 

-ine eggs of birds are among the most beam 
creations of all nature. They varj’’ in color from those 



that are as white as »/ j V 'i 1' 

BDOW to those that I ^ tj y j 

are almost black 

but the majority ^ '^SJ? 

have a ground color ^ JI ,«- *^-> 

of some del cate tmt 
and are spotted or 

streaked vnth much ^ i /'/ -* 

darker colors The \y ^ 

> oik of the egg la formed en \ If ,»t| 
tirely m the ovary of the w v 

mother bird the albumen m V 

the upper two-thirds of the ovi 
duct the shell in the lower third 
and the color in the lowest end of 
the oviduct or else in the elooca 
just before it passes out ^ 

Many theoree have been " /\'3 

advanced to account for the / u\ 
coloratoaofeggs It u almost ^ *• 

certain that the color asorgi f' »H 

AsJ^' mas el tome 

value to the eggs probably in render- 
lag them less con p cuous for eggs 
likethoseof thewoodpeckersandking f 
fishers that have always been U d m , 
dark holes where the color would not /f 
be Seen are pure whte Eggs such as 
those of the plovers and terns on the 
other hand that are la d in exposed 
places with no protecting nest are colored 
like tie soil or gravel and are very difficult to 
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find The ma or ty of eggs however that are I id in 
nests Beem to be coa p cuously marked rather tl an 
otherwi e for they are wbte or eomo hght t nt in 
^ ground eolor In such nests there is no need for pro- 

tectively colored eggs became the bird ordmanly 
selectsas te where thewholcnestwiU be incon p cuous 
. j. } and thus hides her eggs at the same time Thus 

f* • t has come about that with the evolut on of 

^ W , nests the need for protect vely colored eggs 

”S f ^ has disappeared and the pgment has gradually 
'y \y degenerated cau ng the many beautiful but 

y ^ conspcaoua eggs that we find today Indeed 
y t IS the writer 8 bel ef that t is an advantage 

^ Idmg b rds to have consp cuous 
_ eggs for if there is an enemy hvmg in the 

vicinity that will sooner or later discover the 
^ Green Heron it is to the birds advantage to have it 
-* ^ broken up as soon as pos ible so it can go 

f elsewhere end try agam before the season is 
lul “jf J too far advanced If the nest remams safe 

through the first few days when the con 
V V 1 egp are left exposed it stands 

ft *■ chance of remaining safe through 
entire penod 

^ ft Number and Site of Eggi 

requires about 24 hours for an egg to 
befonned so thatordmar lyone 
^ /vJ^Hawk egg H lad etch day ataboutthe 


, . egg H la d etch day ataboutthe 

lawit sametune untl the normal num 
her for the spec es la complete 
Th s number var es ac 
cording to the dangers to 
which the eggs and young 
are exposed Many sea 
^ birds that nest on inacee 

f -"^arn- sble cliffs Uy but a engle 
^ Swallow egg while the major ty 
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of game birds and water fowl, that have numerous 
enemies, lay from 10 to 20. The usual number for 
most birds is from three to five. If the last egg is 
removed from a nest as often as laid, the bird’s ovarj' 
is sometimes stimulated to keep forming eggs in an 
endeavor to secure the normal number in the nest 
before the bird begins to incubate. Thus a flicker 
laid 74 eggs in 71 daj's, and the domestic fonl has 
been kno\Mi to lay more than 350 eggs in a year. 

The size of eggs is freed for each species, and varies 
from that of the humming-bird, which resembles a 
small bean, to that of the ostrich, which is between 
five and six inches in diameter. Occasionally, with 
verj’ old domestic fowls or at the close of the egg- 
laj-ing period, very small eggs are laid. Occasionally 
also two or even three eggs become enclosed in a single 
shell, forming the so-called “double-yolked eggs.” 
These abnormalities occasionall3' occur also with wild 
birds. In general the size of the eggs varies with the 
size of the bird, but birds whose 
j-oung are hatched blind and helpless 
laj’ much smaller eggs than those 
whose j’oung are covered with down 
and able to run about when hatched. 

Thus the catbird and the spotted 
sandpiper are about the same size, 
but the egg of the sandpiper is about 
twice the size of that of the catbird. 

How the Ejig Becomes a Bird 

With the lajing of the last egg 
most birds begin to incubate, but a 
few like the owls begin to incubate 
with the la3ing of the first egg, caus- 
ing the 3'oung to hatch on different 
da3’3. The time required for eggs 
varies with the size of the egg, though 
for some reason a few small eggs re- 
quire a longer time than some of the 
larger ones. Thus, while the eggs 
of the red-winged blackbird require 
but 12 da3-s, and the eggs of the 
robin but 14, the eggs of the humming-bird require 
15 days to hatch. Hen’s eggs require 21 da3-s, ducks’ 
27, geese s 35, etc. In addition to being maintained 
at a constant temperature by the heat of the bird’s 
bod3', the eggs have to be regularly turned by the old 
bud, and occasionally moistened to keep the pores in 
the shell open and the membranes which line the shell 
moist so that the embr3m can breathe. 

With most birds the work of incubation is per 
formed entuely by the female, the male either fee^e 
her on the nest or standing guard by the nest while 
she flies off to feed. With dull-colored or sparrow-like 
species, in which the males are as dully colored as the 
females, the males share the duties of incubation- and 
the same is true of a few brightly colored birds’ like 
the rose-breasted grosbeak. ’ 

There are two t3T3es of young birds— those that 
remain helpless in the nest for some time, and tho^e 
which can run about as soon as hatched. The 
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“'St “come 

♦S/***®* * T?*® rcasoa for this is that 
tte parents begm hatcUag the c^s 
jast as soon as Mrs. Bittera has llfd 
the first. 


class are hatched blind and helpless, with only a scant 
covering of doivn. Their parents build weU-fonned 
nests in which thc3' remain for varying lengths cf 
time — ^from a week in such ground-nesting species a: 
the vesper sparrow and homed lark, to a 3 ear in such 
birds of flight as the condor and the wandering alba- 
tross. The 3'oung of the second class, on the other 
hand, like those of the domestic fowl, are fully covered 
with down when hatched, have their e3-es open almost 
immediately, and are able to follow their parents 
about in their search for food. The3' remain in the 
nest onl3' a few hours, and their parents must, there- 
fore, be birds that live on the ground or in the water. 

Taking Care of the Young 
All 3-oung of the helpless t3’pe are fed at first oa 
partially digested food brought up from the crop cf 
the parent bird. Doves, petrels, albatrosses, and s 
few other birds continue this method of feeding a.- 
long as the 3-oung require care; but the majorib’ of 
birds soon begin to bring fresh food 
to the 3-oung. This is usually car- 
ried in the bills or in the talons of 
the old birds; but herons, humming- 
birds, wa.xwings, and a few other 
birds continue to cany the food in 
their crops although it is not all 
digested. 

The food of most 3-oung buds con- 
sists of insects at first, this being 
varied later by fruits or even seeds 
with some species. The insects are 
placed far down into the throats of 
the 3'oung birds, which normally 
stretch up their necks and open their 
mouths widel3' at the approach of 
their parents. Swallowing is en- 
tirely automatic, and unless food is 
placed be3-ond the base of the 
the muscles do not act and the fo<« 
remains in the open mouth unswal- 
lowed. There is likewise a 
adjustment to prevent the 3-oung from being overfed, 
for after each has received sufficient food, the throat 
muscles refuse to work and the food remains unswal- 
lowed. After feeding, the parent bird alwa3-s inspec^ 
the mouths of the 3'oung, which usually remain wide 
open, and if any food remains unswaUowed, she re- 
moves it and gives it to one of the other young. As 
stated in the paragraphs on economic importance, 
the amount of food taken b3' 3-oung birds is surprismg, 
for they require from one-half to their full weight of 
food each da3- in order to grow. To keep up tWs 
supply both parents work from early morning until 
nearl3- dark. In a few cases, like that of the huni- 
uemg-bird, the male bird never assists in the care of 
. ® yuung; but in most cases, the male is even more 
in ustrious than the female, and is likewise more cour- 
ageous in the presence of danger. 

ter each feeding the nest is regularl3’ inspect^ 
an all excrement is removed, so that the nest is 




kept Rcnipulouply clean Flesh-^ating and fish ealing 
bird? are exceptions to this rule and their nests otleu 
become quite foul 

Oothes of the Bird and How They are Chanftrf 

A few young birds of the helpless type such m 
flickers and pelicans for example are absolutely naked 
when hatched but the majority have a scant coveni^ 
of down on the back and on the top of the 
Feather growth sta rts immediately and within * 
or 10 days the majority of small birds are fully covered 
with feathers and within 10 days or two weeks a e 
able to fly The largest birds of flight however — 
the condor and the albatross — as already indicated 
do not learn to fly for nearly a j ear „ . *t. 

The first covering of all young birds is caDed ^ 

iMtaf plumage The covering of the fledgliagiscsh™ 

the gwenaZ plumage and it is worn only a short tUM 
after leaving the nest It is then replaced by w 
firtl unnler plumage These feathers are worn torooga 


out the winter but m the case of most birds towards 
spring they are replaced by the first breeding or 
nupf al plumage Thu b worn throughout the breed 
iDg season being replaced again in the fall by the 
winter plumage 

The change from one plumage to another is called 

amoB and takes place very gradually ttTienabird 
19 la pood health only a few feathers are shed at a 
t me and tbe^ are replaced before others are shed, 
the whole process requiring from one to two months 
The ID It always begins at a definite place on the bird s 
body and the feathers are Icret in a regular order 
Thus in the wing the first feather tobelost is always 
the jDnenno«t primary feather, and when the new 
feather replacing it is about half grown, the next one is 

died andsoon eothat tie birdisneverdepnvedof 

the power of 8 ght In a few swimming and diving 
birds tlat are not entirely dependent upon their 
for escape all of the flight quills are shed at one 
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time, and for a time the birds are unable to 
fly; but this is an exceptional form of molt- 
ing. The summer molting season usually 
begins in August and continues through a 
part of September. This is the most 
difficult season of the year to studj' 
birds, because during the molt they 
stop singing, seek seclusion, and 
many species seem to disappear 
altogether. During this molt every 
bird changes every feather on its 
body, and most birds that have 
been brightly colored during the 
breeding season now assume solier 
colors. Thus the male of the 
scarlet tanager, which during the sum- 
mer is bright red with black wings and 
tail, now becomes ^een like the fe- 
male, except that his win^ and tail 
still remain darker than hers. During 
the spring molt, only such feathers are 
replaced by birds as are necessaiy to 
bring them into breeding colors. Thus 
the scarlet tanager does not shed its 
wing and tail feathers, for they are the 
same in both phunages. Birds which 
have the same color in winter as in 
summer usually do not have a spring 
molt, since the feathers are not yet 
sufficiently worn to make the physical 
strain of molting worth while. Some 
birds appear to cliange their col- 
ors without molting bj" a process 
called fealher war. Tliis occurs 
only with such birds as have their 
new feathers edged with brown or 
gray; for these edges, by their over- 
lapping, conceal the underh-ing 
main color of the feather. Thus the 
rusty blackbird appears largely 
brown in its winter plumage, but as 
spring approaches and the brown 
edges wear off, it gradually becomes 
blacker imtil, bj”^ the time the 
breeding season has arrived, its feathers are 
like jet. Often some prominent mark is con- 
cealed in this way during the winter, as for 
example the black throat patch of the male 
house-sparrow. This is a narrow spot all winter, 
but by May or June the entire throat is black. 

reading character in beaks 

The shape of a bird's beak indicates the kind of food 
It eats — carrion, the flesh of other birds, seeds, fruit, 
or i^ects. The beaks of the hawk, vulture, and condor 
are fine for tearing meat. The pigeon and the pheasant 
have be^ suited to picking up small seeds. The cockatoo 
has a diet of nuts, bard-shelled insects, small lizards, 
and fruit. The maleo bird of the Celebes digs in soil 

for worms and insects. The swan can cut 

and crush the roots of water plants. The 
toncan’s huge beak, formed inside like 
a dry, light sponge, is a mystery. It eats 
ordinary fruits and insects. 
iPaintinj bn Jean Ellvrnn) 




Cockatoo 
Cooper's Hawk. 
Common Pigeon 
King Vulture 
California Condor 



Maleo Bird 
Mute Swan 
Bared Pheasant 
Toucan 

Turkey Vulture 
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till fat there m oni; four p.ereenhTr^SJ ZZ °'*®’ "fT » »»” them >n 

Stances found in the feathers of b rds hi lel Kmum ^*”<* *“d phases of the common screech onl 
red ondjdJonr In a ^,r„r a, an^n «rUin other dull cojored species 

called turacos a Rreen pi-rao/t aU f j**”® « » difference in the coloration of the 

.hat.repr,..„..t./iySla'^^ 

HOW BIRDS PRACTICE CAMOUFLAGE 



that gives the color to the feather To see the color at 
Its best therefore the obsen cr has to be id good light 
wth the sun at his back It is for this reosoD that a 
bluebird appears black when it is between one and 
the sun and it la also for tl is reason that it is often 
difficult to identify the birds one sees under unfaw 
able light conditions 

Occasionally birds are seen who e featheis are 
deficient in pigment There may be only a few white 
feathers in the plumage or the entire bird tnay be 
spotted or it may be entirely white In the latter 
case it 13 said to be a pure albino Albim<ua may 
occur ra any species In a few species the red ps 
Went occasionallj becomes overdeveloped and the 


that the males incubate the eggs and care for the 
young while the females go off by themselves for it 
w believed that the duU coloration of most females is 
due to the need for being inconspicuous on the nest 
Added stretch is given to this bel ef by the fact that 
m the fanulieB of buds that always nest in holes, 
nolaMy the woodpeckers and kingfishers the females 
are just aa brilliant as the males Demg out of sight 
when iDCubatiog they do not need to be protectively 
colored 

When the males and females are colored differently 
in tfie breeding season the mafe m its winter plumage 
nsually takes on a coat very similar to the female 
It IS for this reason that so few bnlliantly colored 
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birds are seen during the fall migration and during 
the ^^inters spent in the south. 

IVhen the male and female differ in color, the young 
birds in juvenal plumage umallyresemble the female. If 

bothsaxes are alike, the young 

are similar, unless the adults 
differ in coloration materially 
from the other members of 
the family. In such cases the 
young often shotv the charac- 
teristics of the family. Thus 
young robins and bluebirds 
have the spotted breasts char- 
acteristic of the thrush family, 
and young field and chipping 
sparrows have the streaked 
breasts of the sp.arrow family, 
although the adults in both 
cases have unmarked under- 
parts. The juvenal plumage 
is usually lost after the first 
winter, in time for the first 
breeding season; but a few 
birds like the redstart and 
orchard oriole do not change 
until after the breeding sea- 
son. . It is for tins reason that 
one often sees indhiduals that 
seem to be females of these 
species singing, though they 
are in reality young males. 

Bird “Camouflage” 

When one begms the study 
of birds he very' soon reahzes 
that some birds are much 
more easily seen than others. 

He soon learns that certain 
birds, such as the tanagers 
and warblers, are quite con- 
spicuously marked; while 
others, for e.xample the spar- 
rows and shore-birds, are pro- 
tectively colored. The con- 
spicuously marked birds are 
ordinarily shy birds and do 
not permit of very close ap- 
proach, while those that are 
protectively colored will often 
allow you almost to step on 
them before taking wing. 

This form of “camouflage” 
among birds is an interesting 
example of the manner in 
which Xature safeguards 
animals from their foes (see 
Protective Coloration). 

There are today between 13,000 and 14,000 species 
of birds found in the world, of which 706 are found 
in North America north of hlaxico. Before anvone 
can handle conveniently any such large group of 


objects or facts, it is necessary' that they be sysfemati- 
cally arranged, and this arrangement is called clas.d5- 
cation. Just as the boots in a library are classified 
and placed on shelves according to their contents and 
relationships, so in the chsa- 
fieation of birds— and indeed 
of all animals — the endeavor 
is made to put similar 
animals together in groufs, 
and similar groups together 
in larger groups, etc. .\nd 
just as in the library the 
books are not arranged 
according to their size or the 
color of their covers, so trith 
birds — their classification is 
based upon their stnicltin 
rather than upon axtemal 
similarity. 

Beginning with the lanreri 
groups, we find that the c-.i-'- 
kingdom is divided intoa nunhr 
of phyla (from the Greek tw.j 
meaning "tribe”) orbranchs. c. 

which the birds, togetherwiththe 

mammals, reptiles, amphibhan. 
and fishes belong to the highh. 
group, c.alled Chordaia or baiu- 
boned animals, as opposed to t e 
insects, mollusks, crustacei'.s 
etc. Each phylum is divided 
into a number of classe-'. 
birds belonging to the class iw- 
Each class in turn isdindedaw 
a number of orders, and thsa a-t 
again divided into fcniha 
Twenty of these orders are rerr^ 
sented by the birds of hp- 
America north of Mexico as gi 
in. the accompanjing table. 

Some of these families W 
represented by only one or • ^ 
species in North Amenca. w - 
others contain 40 or 50. a 

larger families certam 
are always more like eacb 

i.M.^ *t.« -mpnJW^ 


ORDERS OF AMERICAN BIRDS 

I. Order Garii/ormes: Loons. 

II. Order Cohjmbiformes: Grebes. 

III. Onlcr ProceUcriiformc^: .Vlbatrosscs, 
SbearTCators, Fulmars, Petrols. 

IV. Order PrltcantYorrricsvTropic-birds, Peli- 
cans. Boobies, Gannets, Comiorants, 
Dartcrsi. Man-o*-r\*ar birds. 

V. Order Ciconiiformcs: Herons, Bitterns, 
EsTots. Storks, Ibises, Six>onbills, Fla- 
minpos. 

VL Order Ar.scnfojTncs: St\'ans, Geese, 
Ducks. 

\ II. Order Falcortifort^ic^: Vultures, Ivitcs, 
Eaqics. Hawks, Ospre\'s, Camcaras, 
Falchons. 

\ HI. Order GalUfo'^mcs: Guans, Grouse, 
t^uails. Pheasants, Turkeys. 

IX. Order Grutformct" Cranes, Limpkins, 
Rails, GaUinules, Coots. 

X- Order Charad'-u/onne^: Oj*stcr-catchers, 
Plovers. Turnstones. Surf-birds. Snipes, 
Sandpipers. Curlews, Godwits, Do- 
Witchers. WUIets, Avocets, Stilts, Phala- 
ropes. Jaegers, Skuas. Gulls, Terns, 
Skimmers, .Auks. Murres, Puffins. 

XI. Order Colunliformc^: Piceons, Doves. 

XI I. Order Parrots, Paroquets, 
Macaws. 

XIII. Order CttcuUformes: Cuckoos, Road- 
runners. Anis. 

XI\ , Order Singt/omic^: Owls. 

XV. Order CcjmmuiQtformc^: Goatsuckers. 
Xighthawks. 

X\T. Order Mteropodiformes: Swifts, Ilum- 
minebirds, 

Xyil, Order TroaorJforme^: Trocons. 

^ IIL Order Coraciiformc^: lungfishcrs. 

•MX. Order Piciformcs; Woodpeckers. 

XX. Order Pc^scrifonnes: Perching Birds, 
including almost half the known species! 

Ea^ order is di^ided into one or more fami- 
lies. Thus the order Passcriforincs is repre^ntod 
by some 25 famuiesin Xorth.Amcrica, as follows: 
Twannidcc, Flycatchers; AJaudidac, 

Larks, Hirundnudae, Swallows; Corrtdac, Javs. 
Magpies, and Crows; Farfdac, Titmice, Verdins, 
and Bush-Tits; Nuthatches; Ccrtkndac, 

Creepers: CAamaejWac, Wren-Tits; Cinclidac. 

r w!?’ ■R’rens; Mimidae, Mock- 

Thn^h«- Thrashers; Tiadidac, 

Solitaires; Sykiidac. 

w lunglcts; Mo'.acillidac, Pipits 

and Wagtails; BornhydUidae, Waxwincs- Ptilo- 
oonalidae. Silky Flycatchers; ianfiVar,' Shrikes- 
f wvom-dne. Vireos Con-psol 
''arblera; Bloccidac, Weaver 
^r'=»iowlarks. Blackbirds. 
r5ra«p:<j„c, Tanagers; Frinyil. 
riac. Grosbeaks, Sparrows, and Finches. 


than like' the other meroben 
the farnDy, and so it h^ ^ 
found convenient to divide e- 
famUy into t 7 ™wa 
Bcniis). Thus in the _ ^ 
family we have a genus tomo-- 
the various hluebirds. ano -• 
include the various to 
another to include the v 
thruslies, etc. , „ 

A species has top nefc ~ 
a group of iafiiv'tiua s 
resemble each other as . 
spring of a single 
u-ould naturally or* 

division necessnrj’ lor^ .+,,(4::= 
nar\* usage. However, in* 
of the distribution of 
has been disco^’cred that 


of birds that have a wide range over the contm^tit ^ 
varj’ in different parts of their ranges, and, lo ^ 
^ow to which local race an indi\*idual bird 
been necessary to divide the species into sub-sped - 
vaneties. 




How to Recognize Some of the Common Birds 

JEAHNING to identify birda la a fascinating game of skilL Each different Lmd (=pecies) has a 
distinctive sise, color, pattern of markings shape of vmg, bill and feet, song and call note, 
and habitat (the land of pUce m which it lives) The pictures on this end the following pages in- 
clude some of the common North American bmlv and the li^iicb tell you something 
about them The articles appLanng on otlier pages under each birds name should 
also be consulted 

«... O.'f'/"' 


V 


nicinniiic with *«<M W4< 







A I*L s|>ortsmen know the Mallard 
^Dack {Anas phtvrht/nchos), for 
it IS the chief water-fowl of most 
wild dock preserres. The bright 
green head and vind markings of 
the male make him a conspicuous 
fignre on our northern water 
cotir5es» but the female Mallard 
wears dusky brown and tawny 
plumage. Like all ducks, the 
Mallard has a round bill with saw- 
tooth edges, webbed feet, and an 
awkward waddling gait — the latter 
due to the fact that ducks’ feet, 
which are designed especially for 
swimming, are placed far back on 
the body. 
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‘S ao active little 
bird (OxyccbuJ voci- 
Jem) that helps ns bv 
. eating haraful insects, 

such as mosquitoes, fever ticks, and 
weevUs. It is called the Killdeer 
because It keeps calling "Kill-dce, 
faU-dee, in a loud shrill kev. KiU- 
Oeers haunt meadows and fields.but 
most at home near water. The 
kiUdeer s long legs and stout bill tell 
you that It IS a plover. It belongs to 
the suborder of shore birds (Chore- 
ani;, bmpe. Sandpipers, and Cur- 
lews. Surf-birds. Stilts, and Avoccts 
are all members of this most inter- 
esting group of birds. 




OCCASIONALLT this Eorgeonsbird 
is seen stalking about 
It is the Scarlet Flamingo CF>ofr«- 
cobtems ruber), and it is tbecrirose 

ofitsfamilyfP/ioentcoWenrfcelfoacd 

in this countrj*. Its clurnsv-lockiag 
bill is really a contrivance hr 
ing its food. The lower part is ette 
with holes so that when the ya 
reaches down and takes 
food — certain mollusks— from 
mud. the dirt and ^ater run om. 
leaving its prey behind, f 
the Flamingo scrapes up a tallm - 
of mud out of the marsh, with * 
in the top in which to lay its - S 
cbalk-wlute egg. 




xms dignieed-lookiug bird is the great Blue Heron rarrf- 
herodms fterodmj), and he is an em.rt oTi,- “ 
stands motionless in the shallow wltlr^^«fhl“^“' 
frog or fish coming along, then like a hi. i ® 

straightens out and the luckless feh is 
Uke bill. His long legs axe wlur^nte^ t. 
the reeds along shore. Like most fith^n^en the fifn*. 
usually prefers lo be alone, hut at nesSJ^t^, sS 
mate ]om a colony of Herons thaf ma?1nJSd^ 
as ISO nests. Herons belong to the “any 

which also includes the Bitterns StorVe*^ .^i^onw/ormex, 
bills, and Hamingos. “'"®rns. Storks, Ibises. Spoon- 


^ cheery note is one of the cf 

n, ou )*j^4l^dlls, for almost every farm has 
Quail iCohmis virginianus). These birds live m 
wuS i-ide by side in a circle on the gr““a/ (Gdie 

one of the henlike ground-dwelling birds 

'^0" fitted for such a life. 

ETOund so cleverly that it cannot he fgj > 
PlPmoge with its black and wh"' 
onMn^u” surroundings, that when fif 

PsV. ^ Srass or stubble he becomes almost 
■Pheasants, peacocks, and chickens are other weU-know 
members of the order to which Bob-White belongs. 
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'pHE Nlghthawk (Chordeiles 
minoT)j picturedatthe left, is 
widely distributed throughout 
the United States. In the eve- 
ning you may hear his nasal 
peent, pecnt, as he flies errati- 
cally above tall city buildings or 
in the open country. In spite of 
its name, this bird is by no 
means a hawk, but belongs to 
the order Caprimtilgiformes^ 
The Whip-poor-wtlland Chuck- 
will's-widow also belong to this 
group. The Nighthawk is insec- 
tivorous and catches its prey 
while on the wing. 


^HE Hummingbirds and 
Swifts are grouped in the 
order flficropoai/ormes. 
Representatives of this 
group are the Chimney 
Swifts and Ruby-throated 
Hummingbirds seen at the 
right in the center of the 

page and in the upper right- 
corner, respectively. 
WluleSwifts are distributed 
throughout the world. Hum- 
mingbirds are found only in 
«ie Americas, In the United 
States these gemlike crea- 
tures are most abundant on 
the Pacific coast, the Ruby- 
throated being the only 
species that occurs east of 
the Mississippi. 
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Hamming- 

« ♦u (Archilochus cofuhrfs) are 
pthenng dandelion down to line their 

wWch*Vjlt?r^ c«by-colored throat from 
wiuch their name is derived. 
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ABOVE, a group of Chimney Swifts CChcr- 
tura pefapicc) are hunting insects. Smoky 
brown plumage, long pointed wings, and a 
tail ending in spines are the Identification 
marks of this species. These birds live m 
chimnevs, a substitute for their natural 
homes in hollow trees. They roost and nest 
in colonies. Their nests, baskets of small 

twigs glued together with saliva, are gummed 

to the chimney walls. Most Swifts use saliva 
in nest construction, and the Swift nests 
used in soup by the Chinese are made entirely 
of this sub-tince. 
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^HE Woodpecker^s rai-a-taMat is the fo ♦ * • ' ' 

a tree, braces bimeeU with bis sUff 

(sub-order Pici), he ofteu freouents shown in the center tongue into the barkfor 

^?=Uesl and onf o for'ant?“’The“n^^^ 


m^nV holeTin ihTbarTo?t"ee-stU^e1 u^ker'^fs^^^^^ 

has a bttle brush on the end With w&ch helaVsX th‘e%‘a°pT" not'barL'5 LkW^of ,reThe7miap"e^k«sfbS 
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COMEOKE has apiJy called tia 
Bobolink {DoUchonyx orpzi- 
lon/j) — another of the Icleridee 
—the “Dr. JekyUand Mr.Hydc’* 
of btrddoin.In the spring he cones 
north in dashing black and white 
costume, as we see him in the 
upper left corner, ready to capti- 
vate all ^th his rollicking song 
as he flits about the meadows 
searching for insects. But in the 
tall he dons a dull mottled garb 
and flies south to the rice felds, 
where he does great damage to 
the ripening gram. 

Q^TE diflerent is the ileadow- 
^ lark {Sturnella mcgna), a 
handsome cheery bird which has 
the best of habits and destroys 
many harmful insects. It lives in 
the fields and builds its nest on 
the ground under a tuft of grass. 
It IS quickly recognized in flight 
by the outer white tail feathers 
that flash in the air. On the 
ground the Meadow-lark neither 
hops nor runs; it is one of the 
few birds that walks. Its three- 
noted song is one of the sweetest 
of the bird-calls. 

^VERTOITE knows that street 
gamin, the English Sparrow 
{Passer domestieus)^ shown 
perched alertly on a stone at the 
left. Although he was not brought 
to this country until 1850, be has 
succeeded in taking almost com- 
plete possession of our cities, 
driving out our native song-birds. 
He belongs to the famil^^* 
Weaver Finches {Ploceidae)» IJ® 
only other representative of tins 
family in North America is the 
European Tree Sparrow. 

•THE Song Sparrow (A/Wor/iz« 
melodia) belongs to the largest 
of the bird families — the Fnn- 
gillidae or Finches. Although 
this little roadside minstrel 
has adapted himself to so many 
varying climates and conditions 
that he is represented by 23 geo- 
graphical races, each differing m 
color and size, we can u^allr 
tell him by his breast, which is 
spotted With black or brownish 
wedge-shaped streaks and cen- 
tered by a dark blotch. 

A NOTHERmember of the Finch 
family is the Rose-breasted 

Grosbeak {Hedymeles /udovi«- 
enus), with his handsome black, 
•white, and rose plumage, one of 
the loveliest of our summer 
visitors. He is retiring in habits 
and stays near his nest in.*"* 
woods. He is a valuable aid to 
the farmer in destroying quan- 
tities of potato bugs. 

THE Black-headed Grosbeak 
(Hedymeles melanocefficlus 

melanocephalus') with his orangO" 
brown breast, is the western 
cousin of the Rose-breasteo 
Grosbeak. By eating scale Insects 

he helps to save many an orci^ro 

crop on the Pacific coast, ots 
happy song can be heard aH oay 
long. 

the yellow plumage and f 5*®v 
song of the Eastern Goldficcn 
(Spmus tristis tristis) have won 
for him the name “wild canary. 
During the early summer he ana 
his mate frolic over the fields ano 
berry patches, and then tow^o 
the end of June they 
grass and thistledown *he^ 
home in some low bush. 
autumn these birds 
flocks to travel south for 
winter. 







How to 

Attract and 


Study Birds 


tels and it is easy to devise automatic food hoppers 
lu the toTm of inverted bottles filled wrth seed A 
roofed ‘trolley tray,’ hungonpuUeysCromawirerun- 



TF WE WANT to attract biros to 
homes, w e must first make sure that they 
have a supply of fresh water Birds need water 
not only for drinking and bathing but also to fur 
nish mud for rests And if they have plenty i 
water close at hand, they will apparently cat fewer 
of our chernea and other fruits In the absence ot a 
brook or pond, a bird bath will go far to supfdy the 
lack This need be nothing more than a pan or a 
shallow cement poo! on the ground Care ^ould be 
taken that the bath is not too close to shrubben in 
which a cat may lurk 
Wmter is the best time for feeding bir Is for it Ke i^aV 
11 then that insects ate hardest to find Feeding is j««* 
particularly usipoitant after ice st<Jrm^ but if feed tMMrV 
ing u oDce begun it should be continued until spring 
Birds should have suet in addition to mixed seeds, 
such as cracked com, hemp, millet, and sunflower 
seeds To keep squirrels and jays from carrying suet 
oS m large pieces it may be protected by coarse wire 
or heavy strong netting or it may be placed m split 
coconuts bung from branches 

Feeding Stacion* and Device* 

A tray outside the window, slieltered from rain aod 
snow by a ^ss roof, is an attractive feeding station 
Weathercock” food stations, which turn on a pole 
and thus always face away from the wind, are also 


ning from < 
window to a tree ' 
orapost wiUen* ' 
able the observer 
to puU his guests a ^ 
littieclosereachday 
Thushemaycoaxuif ^ 
der his eye an entraor 
dinary vanety of winter ’ 
birds some of which might ^ 
bo loo shy to fly up d 


good Trays bung by wires completely outwit squir* The feeding devices shown in the 





accompanying illustrations can be ' __ 

made at home by anyone bandy with tools 
Spring and summer feeduig is le*i profitable bo- 
cause at those seasons most birds including the seed 
eaten, turn to the natural supply of msects and 
fruits However it is possible to lure humming birds 
to one s porch all summer by hanging up small bottles 
filled with sugared water 

N«*t Building and Birdhouses 

hlateital for nest building presents a temptation 
that buds cannot resist It is astomshmg to note 
bow many kinds will come in the spring to gather 
cotton straw, horsehau, wool, moss feathers, or 
colored yarns laid out for their choice One e\- 
penmenter succeeded in persuading sev eral pairs of Baltimore 
orioles to weave them hanging baskets almost entirely of 
bnlbant-hued knitting yams 

Birdhouses may be easily built or they may be bought 
ready made An old wagon wheel on a pole will support an 
ff‘piey a nest, and a suigle braeget will giverobms and phoebes 
a place to build Houses with walls range from simple struc- 
tures m the fonn of gourds, hollowed logs, small kegs, and 
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bo’tes to the elaborate “apartment houses” intended 
only for purple martins. Among the birds in various 
parts of the United States that have been known to 
nest in birdhouses or sheds of one sort or another are 
wood ducks, goldeneyes, hooded mergansers, bam 
owls, screech owls, saw--nhet owls, sparrow hawks, six 
or more species of woodpeckers, two of flycatchers, 
three of swallou's, six of titmice, two of nuthatches, 
several kinds of wrens and bluebirds, robins, one 
warbler, and two or more species of finches. The east- 
ern bluebird is especially north encouragmg, because 
it has perhaps suffered more from the competition of 
the European starling than any other American hole- 
nesting bird. 

Plans for simple birdhouses are shown on the next 
page. They need not be works of art, but they should 
meet defimte specifications as to dimensions, size and 
position of entrance, ventilation, drainace, and the 
place, height, and date at which they are put up. 

More detailed infomiation may be obtained from the Na- 
tional Aasociation of Audubon Societies, lOOG Fifth Avenue, 
New York Citj', or found m ‘Farmers Bulletm’ No. 1456, 
entitled ‘Homes for Birds*, sold for five cents by the Super- 
intendent of Documents, tVashington, D. C. 

Eoger T. Peterson’s list of things to avoid will also 
be helpful in building successful birdhouses; 


1. Do not make the opening too large. 

2. Do not place the hole toward the bottom of the box— 
except in the case of martm houses, ilost birds like to be 
out of Ei^t wMe meubatmg the eggs-so the hole should 
be weli above the center. 

3. Do not make two-family or four-familv "apartment 
houses,’ except for martins. Most songbirds have the 
“territory” habit highly developed and will not tolerate 
another family under the same roof. 

4. Do not use tin cans. The sun is likely to heat the 
metnl and bake the fledglings, 

5. Do not set up too many boxes in a limited area. Except 

for roartins and tree swallows, the normal number of boxes 
should be not more than three or four to the acre 

6. Do not leave the old nests in the boxes. After each 
brood* take the box do-sm and clean it, 

7. Do not build a birdhouse “for birds”; build it for 
TOns, for bluebirds, or for some other definite species keeiv 
mg in mind the requirements of the desired tenant ’ 


Trees, Shrubs, and Vines 

The most satisfactory way of attracting birds of 
every kind is to “cultivate the range” for their ben- 
efit. This means to protect and extend a natural 
growth of vegetation that furnishes food and shelter 
The artificial breeding of game birds is e.xpensive' 
food dished out by human hands is really u=eful only 
as long M the supply never fails. But wonders can be 
worked by encouragmg suitable food plants, keepine 
wide hedges between tilled fields, and leai-inc- a few 
dead trunks in the wood lot and a few tangles of un 
disturbed brush and thicket. A bed of sunflowers left 
to npen will keep many birds busy for months. In 
Kverd parts of the country it has been found that 
if M httk ^ 2 per cent of the growing grain is left 
unharvested, this resen-e wiU carry half a dozen 
coveys of quail through a hard winter. 

A to proportion of trees permitted to grow to fufl 
matunty greatly increases the number of birds. Old 


woodland, with normal undergrowth and forest-fy: 
plants, is likely to have twice as many kinds ci liri 
and five times as many resident families as tczl: 
woods of the same sort in which the undergrofrtlib. 
been cut, burned, or grazed out. The living space ci 
birds is, in other words, to be measured by cubic Tt- 
ume rather than by square area. The British Lli 
for instance, have not nearly so many species of bins 
as occur in most parts of North America. Tct perhp: 
nowhere else in the Temperate Zone do birds Eeszti 
abound as in England. This is due largely to tiefsa 
that the English people have wiselj' preserred s; 
many of their vast and ancient trees. 

For planting in places where natural vegetsfeas 
lacking, the country is filled with trees, shmbs, sri 
flowers that offer special advantages in the vsy cf 
shelter, nesting places, and food. Food is rot fc- 
ited to fruits and seeds, but includes also tie w.;t 
variety of insects associated with certain tiids g 
plants, such as the gray birch. At least SO diffeicri 
species of birds are known to eat the fruit cf ts 
thicket thorn, and nearly as many patr0ni2es0E.ee 
the mulberries. Native plants are usually to be ps- 
ferred to foreign species. 

FoUonring are the names of a few plants that sreiv 
garded as “good” or “excellent” both as nesting^® 
and as sources of food, together with an indicabca 
of the season in which they help the birds’ larda. 
A large proportion of them vrill thriw in most psm- 
of the United States. 

Trees: Flowering dogwood (Comus 
thicket thorn {CraCaeyus coceinca)— autumn sad 
Washington harnhom (C. eordala) — winter; cockspar l— - 
(C, autumn and winter; Tod cedar 

winter; crab apples (se%*enil species of 
-Vcliw)— winter; white and red mulberries 
wl/. rubra) — summer; Xorvray spruce (Picco * 

white pine (Piniw jSrro^u,?) — winter, v iM— 

Shrubs: Alternate-leaved dogwood {Comus 
autumn; cornelian cheny* (C. J/cs) — autumn; S'- 
elaeagaus (Slacaffnus timbeUaJa) — winter; 

{JunipcTvs communis ) — autumn and winter; privet I 
trum vulQarc) — winter; Tartarian honeysuckle 
riea ) — early summer; bayberry {Mirico 
autumn and winter; common buckthorn (Rhomr.us col *^ 1 ? 
— summer and autumn; fragrant sumach {Rhus 
winter; common elder (Sambucus caricdcnsis) — autumai-* 
let elder (S. pii5<rns) — summer; red-berried elder (S- 
— summer and early autumn; arrow-wood (T 

early autumn; nannj’berry (T”. LerJego) ”*“■ 
black haw (1^, ppinifolium ) — autumn and winta". 

Vines: Virginia creeper (Psedera 
tu jp n and winter; common matrimony-vine (Lvdurt — 
/bltuw)— autumn. {See Gardens and Gardening) _ 

A detailed list of a much larger number of species 
lation to birds, as well as to ornamental value ^ 
and conditions of cultivation, ran be purchased^ n cf 
cents (Circular Xo. 19) from the National 
Audubon Societies, 1006 Pxfth Ave., New York City. 

The Delightful Hobby of Bird Snjdy 
. "^6 enjoyment and appreciation of birds ^ - 
cient reasons for learning to name them 
OTuxa^g their presence. As Dr. Frank AT 
has said, “Birds are nature’s most eloquent expi^_ ^ 
of beautj-, joy, and freedom.” Bird photograpb.v i= 



TWO GOOD BIRD HOUSES-EASY TO MAKE 
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A HOME-MADEFOOD HOPPER 


delightful and rewarding hobbj’, though it requires 
ingenuity. To get good bird pictures, one must gener- 
ally use “blinds,” such as a draped beach umbrella, 
or a screen of vegetation, or one maj' use long cable 
releases or strings for snapping the camera shutter 
from a distance. Though relatively 
few persons can take up bird study 
as a serious avocation, those ho are 
keenly interested can find abundant 
opportunity to add to the sum of 
knowledge. 

The time has passed in which col- 
lecting skins, eggs, or nests can ac- 
complish anj-thing of importance ex- 
cept in connection with special and 
unusual problems. North American 
birds are nearly all well knoun as to 
description and range, and adequate 
collections are preserved in museums. 

It is the Ih-ing bird that now offers 
the most helpful opportunitj’ for real 
research. The motto of the Ai/diifcon 
Magazine welt states “A bird in the 
bush is worth two in the baud'” 

Exactness and objectiveness in 

making notes are more important 

than “fine writing.” The great poets «,?““eanufsr“hemr«rt'uft‘’“u 
and naturalists of our own and earlier ““"r whm snow and ice 

generations have given us a rich rec- 
ord of the impressions made by birds upon sensitive 
human beings; but scientific understanding of the 
basis of bird behaxior has lagged behind. It is easj', 
but not verj' helpful, to “humanize” birds. They are 
highly mstmctive creatures, with maivelous sense 
orpns and bodily processes that proceed at a high 
rate. Them pulse and respiration are more rapid than 
tbeir temperature considerably liigher. On 
the other hand, their brains have none of the folded 
surface and yeiy little of the “gray matter” that 
characterize the bram of a man or even of a dog 
The mental processes of birds, indeed, are in some 

m?nSa of 

^ recognizing their own kind 
or other species, and in their courtship? What is the 



true meaning of their singing? Why their exclusive- 
ness and jealousy regarding the private “territon-”of 
breeding pairs? How does the internal “clockwork” 
of their bodies make them migrate at one season, buJl 
nests of a constant type at another, sit on egp 
later, rear and then “heartlessly” 
abandon or drive away their fledg- 
lings? Tnien u e study such problems 
carefully, we soon realize that we 
are entering a field in which only 
precise, and, if possible, statistical 
information is of sendee. 

Bird Banding 

A development of recent years that 
has added greatly to e.xact knowledge 
of birds is the well-organized custom 
of bird banding. To undertake thk, 
one must first be able to identify one's 
captives with certainty and be well ac- 
quainted with right and wrong meth- 
ods, learned from the experi™<'® 
birci banders in the United States and 
Europe. A permit to trap and band 
must be obtained from the rhh 
and Wildlife Sendee at Washington. 
This sendee also suppUes nimbered 
aluminum leg bands and full instruc- 
tions regarding cage traps, other 
equipment, and technique. 

Hundreds of thousands of birds are now banded afr 
nually in the United States. A fair proportion of this 
w ork is undertaken or shared in by young people. The 
returns are surprisingly high, and a great deal has been 
learned about the routes and length of migration, the 
“homing” propensities of birds, the a^ to which 
they live, and their relatlonsliip to indhddual mates. 
Banding and trapping enable an observer to Anoir, in- 
stead of merely to guess, that the phoebe nesting on 

IlIC 1 t. "Hr blTd^ 

amount 


his porch was there last year. Moreover, many 
such as the house wren, wdll stand almost any a 
of proper handling, and so it is possible by catching 
them in their birdhouses to band all the residents 
of such species in an entire district and follow thar 
complicated family relationships from brood to brood 
and year to year. 


Protecting and Conserving Our Birds 

ds and their consen-ation no lon,rp. 


are the foreign introductions, like English sparrow 


JNTEREST in birds and their consen-ation no loneer 

requires any justification. It is hardlvnppposori-o; ivicigu miroaucnons, luce jaiiguou oj.---- 

to point out the economic importance of birds Wn ind starlings; but this is true also of other fon 

of the insects they eat. Indeed, this particular brought from abroad, such 

has been overemphasized, ilany more kinds the Japanese beetle, the gyW 

are beneficial than are harmfd, and TdsZT 

discnnunate. But insects mulHnE, 
ra.., ..d e,,„ 

hey pow overabundant. The essential plaL of iS 
in nature’s long cham of the eaters and the etten is 
to do their part in keeping the delieatp K i 
The only birds that do not fit weU in the balance 


— lairp, me Japanese oeetie, me ^ 
many European weeds, and Old World organisms I 
cause plant diseases. 

BTien North America w as a wilderness, native ae 
mal life of every sort was amazingly abundant. _ 
was controlled directly by climate rather than t 
changes brought about by man in cutting down forfc 
and adapting the land to crops, to pasture for catt 
and to sites for villages and cities. 



Brooks and larger streams ran Tilth clear water m c rea< m g the numbers of quaiL RnalJy it was learned 
which trout, food plants, and countless other forms from the e^mination of stomach contents that the 
of life could thrive There was no pollution from marsh hawk feeds mainly upon the cotton rat, a rodent 
sewage or factories The watersheds were protected h^hfy destructive to the eggs of quail and other 
WIRE FOOD protector Opting bi^s By being a 


sewage or factories The watersheds wet 
by dense growths of grass, shrubs, 
trees, and forest litter The water ' 
table” in the ground was held at a , 
high level by dams of the beaver, I 
which h\ed nearly everywhere from f 
Mexico to the edge of the Arctic j 
Thus tie clean streams were con- / 
slantly checked on their way toward [ 
the sea, and water was made to 3neld 
Its fullest u®e to enrich the vegetation I'*' 
upon which all animal life depends V 
It was only after roan had reck- \ 
lessly felled the trees on the steep I 
hiUsidesandhadplowcdthelandiaa V 
way permitting rainfall to form gul- J 
lies and wash away the topsoil that ^ 
many nvers turned brown or red with 
“the lifeblood of the land The 
amount of plant food in this soil now ii,a 
wastefully earned to the ocean by 
nvers la the United States is reek* 


- I much greater foe of cotton rats than 

U^ ***^^^***. ofquail themarshhawkprovesactu- 
’ Iff nlly to be a /nemi of the quail The 
f' rf ** . \ lulling of this bird of prey has now 

- j ' ' " \ largely ceased in Georgia, and both 

f ^ ' } marsh hawks and quail are growing 

i L *\ i more numerous side by Bide 

J '• Again, it 18 well known that anglers 

n are likely to have a strong prejudice 

Y ' against fish-eating birds such as peli- 

> V. , 'jiAi V C8ns,comicirants,kuig£sicr3,beron3, 

p \ ff terns ospieys, and certain ducks 

a V 1 ' * 1 w i* T Careful studies show, however, that 
1 'if ‘ the«e birds have little to do with the 

* ’ " decline in fishing, because their prey 

i«« tttitne4 la ihit wtf I® largely of non-game fishes, 

te ‘2*“**' X inolndmg kmds that eat the spaw n 

‘n* V>uc>c«‘r<»* ot >‘oung fry of others 
M ir»i!si?rB f4iwa^t" Many einulir examples might be 
given to prove that predatory animals 


on^tobeSOtimesasmuchastheamounttakenfrom are an e<seDttal part of what is called “balanced 


the soil by all farm crops iiature”8nd tbatmost of tbeantsgomsm toward them 

Predatory Animals and the BaUnes of Namre is due to lack of sound knowledge 
It should ba noted that la primitive times the pred* Indian* and the Balance cf Nature 

fttory animals— those that eat others, such as wolves. The Indians too, who occupied tbs continent 
mountain lions, lynxes, weasels, ea^e«, hawks, and fore white men arrived, were merely a part of the 
owls— existed m far greater number than in our own great balance of nature and did not seriously affect 
tune Yet, in spite of tbs, the plant eaters, the it, as the wbte man did later Most of the Indians 
creatures w« call game, the songbirds, and sB other were flesh eaters, who ate game of many kinds But 
harmless and familiar animals flourished Probably their population was relatively smdl, their weapons 
to wild bird or beast under natu* this stops the cats unduly deadly, and their mo- 


ral conditions has ever extermi- 
nated another species or even 
seriously reduced its numbers. 
The flesh eater vanes its diet it 
kills off the weak and the sick m 
greater proportion than the strong, 
also, Its food usually includes 
other enemies of the species upon 
wbch it relics for its living 
Seldom, indeed, can man deter- 
mine wbch wild animals are bene- 
ficial and which are destructive or 
undesirable, because the chains of 
relationsbp m nature are mostly 
complex and bdden from our view 
(jf« Ecology) An example may 
illustrate this In Georgia, where 
quail are fostered as game birds, it 
was formerly the custom of sporta- 
men to shoot marsh hawks at every 
opportunity because these hawks 
fiometimes killed quad But tie 
slaughter of marsh hawks seemed 
to accomplish nothing toward la- 



tne was to gain necessary 

and clothing rather than to satLify 
a love of sport The red men per- 
formed no engineermg or agricul- 
tural feats to alter the face of 
nature on a grasd scale Aloro- 
over, they ob'^erved the pnociples 
cf conservation better than their 
wbte successors, because when- 
ever game was temporarily re- 
duced by excessive killing or by 
natural cau'=es, there was room 
Ic* ebar/ga tie ianlw^ 

They lived in the midst ol teem- 
ing w lid life that might hav e con- 
tinued indefimtely 

Misuse of Resources 

Now no one would wish the 
whole course of history changed, 
or the civilization that has fol- 
low ed the Indians to be wiped out, 
for the sake o( restoring thepnoii- 
ti\ estate of nature Nevertheless, 
if that civilization is to go forw ard. 
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Tve shall have to take account of the ■svidespread 
and unnecessary destruction resulting from ignorance, 
heedlessness, or selfishness. It is s.afe to saj- that 
North America in the last three centuries has suffered 
more from misuse of natural resources than any other 
continent. 

We must realize that it is not possible to save 
our birds alone, or the forests, the vrild flowers, the 
life of river and sea, the game mammals, the fur 
bearers, or aurdhing else alone, because nature is a 
great unit. Everj' e^•il practise with regard to one 
aspect spreads out through the web of life and affects 
many others. The goal must be to restore and main- 
tain the closest approach to balanced nature that is 
consistent with the requirements of a large human 
population. 

The “Inexhaustible” Game Supply of Early Days 

Writings of the early European colonists in North 
America are filled with expressions of wonder at the 
wealth of life. This applied to the variety of trees in 
the forest (eight times as many as in Europe), to the 
fruit and flowers, the squirrels and deer, the fish, 
the lobsters and or-sters, and perhaps most of all to 
the birds. It was natural that ever}- toothsome nild 
fowl should have been considered a God-given re- 
source, especially by Englishmen who came from a 
count!}- where a man might be imprisoned for taking 
a pheasant’s e^, or hanged for killing the deer of a 


landed proprietor. It was a welcome change to feel 
that wild turkeys, heath hens, partridges, pigeons 
ducks, geese, swans, cranes, rails, and many smaUer 
birds might be taken in this New World, freely and 
without limit. Game was regarded as “ine.xhaustible ” 
_ The sad error lay in the fact that for the fii^ th^e 
m Amenca mankind was undergoing 


rapid increase, and that the change men were msldr: 
in the character of the countiy- was depriring mod 
birds and other wild animals of food and cover at tK 
same time that they were being killed by ereiy mearj 
and at eveiy season. 

Birds That Have Vanished or Dwindled 
The wild turkey, which lived only in North Ams- 
ica, was one of the first birds to become greatly re- 
duced. The reason is simple, for a visitor to Xeir 
Jersey in the year 1648 mentions a flock of 500 turkeys 
“got by nets” at one time! This wonderful fowl Las 
fortunately not altogether disappeared, and is today 
even gaining in certain states. It is important to re- 
call. however, that the settlers in New England and 
the Middle Atlantic states quickly wiped out the will 
turkeys along the Atlantic seaboard. Domestic tur- 
keys, the descendants of birds that had been carnal 
from .-Vmerica to Europe by Spaniards, were broudt 
back across the Atlantic to New England and New 
York at about the time when the last local wild tur- 
keys disappeared. It is worth noting here that the 
Spanish colonists were much more clever than the 
British in domesticating and cultivating all sorts c. 
useful animals and plants of the New World. 

Other splendid birds that have fared even wore? 
than the turkey are the Carolina parakeet, the heath 
hen, or eastern prairie chicken, and the passenger 
pigeon. These were extremely abundant, but theM 
FOR BANDING EUTvivo! of each If- 

ished since the begmmng 
of the present centup". 

The passenger pigeoi 
used to travel in flocks 

that darkenedtheskyand 

took hours or days to pa* 
a^venpoint. ItfedKps^ 
ciaUy upwn the nuts o. 
the beech and the acorns 
of the white oak, and the 
old-time groves of th^ 
immense frees also far- 
nished its nesting places. 
Passenger pigeons be^e 
such “common” 
that seirants and e^ren 
slaves objected to eating 
them. Men laughed at 
the idea that the wild pi- 
geons might ever become 
"scarce.” Yet Audubon, 
the great naturalist, ap- 
pears to have for^o 
thattheendless slaughtC' , 
combined with the cutting down of the oak forfc^j 
could not fail to be disastrous. At anv rate, the _Ia-‘ 
passenger pigeon died in the zoo at Cincinnati m 
1914. (See aha Pigeons and Doves.) 


an remarkable North American birds that 

amazmgly dwindled to great rarity because of less direci 


HEART-SHAPED TRAP CATCHES DUCKS 



Thongh the camera hardly shotrs it, these 

wire netting. The netting covers the fram^wklii "^'“'ely trapped in a cage i 

long fnnnel leading inward and ending in a email opeSlg"’on«“t?,fi5'5 

this opemng, they rarely finS then way ont ag^?® ‘liroaE 



THE TRUMPETER SWAN 
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possibly less n'SDton persecutun ere the ivory billed 
woodpecker the Cahiomia cocdor the wbooping 
crane and the trumpeter 8« an The Erst of these is the 
king of woodpeckers larger than a crow black and 
white and crested with scarlet armed with a white 
beak and equipped With the most remarkable adapta- 
tions know D in the woodpecker family The enonnous 
chips it hews from trees infested with wood bonng in 
sects have been likened to the work of a corps of axmen 
Its existence depends upon stands of p^ntic c> presses 
and similar trees and unlike man; birds it does not 
tolerate the close presew e of nun FoUowing the 
clean sweep of the southern forests lumbcnaen it 
has all but vanished This illustrates once again that 
we cannot abuse one aspect of life without at the 
Same time working unexpected damage upon others 
The whooping crane and the trumpeter swan have 
likewise suffered in part because of damage to their 
ranges The case of the California condw lar^st 
of North American birds is Ie«8 clear The condw 
Is a harmless camon eater of lumted distribution 
and its disappearance has to some extent been due 
to poisoned carcasses set for bears and ccr;otes The 
thoughtless rnuTi with a rifle ever ready to prove his 
marksmanship on a living target probably is al«o to 
blvme Efforts are now bemg made to save the few 
remaining condors. 


Certain marine birds were exterminated at an early 
date for the reason that their breeding grounds were 
limited to smaU locahties Thus the great auk a 
flighUese swimmer beating some resemblance to the 
penguin nested only on a few northerly islets in the 
North Atlantic About 1844 the last bird disappeared 
forever because of the constant raids made by sailors 
dunng the egg laying season The Labrador duck died 
out somewhat later It appears to be always true that 
wbeu an animal population becomes reduced below 
a wide margm of aafety the species la sure to go 
Cocuervlng Our Waterfowl 
In geueia) the North American waterfowl such as 
wild ducks of many kinds for a long while held their 
own better than the birds thus far named This was 
because th^ came chiefly as autumn nugrants from 
nestmg grounds m the extensive marshy wildem^ of 
the Northwest They could thus for a time withstand 
even (be heavy toff of maTket-buiifmg m the course 
of which a amgle professionai gunner imght bag sev 
era) thousand ducks in one season They were at least 
able to rear large broods after they returned to 
their eummer homes and thus restore a good proper- 
(ton the annual loss 

But matters took a rapid turn for the worse with 
the son mg of the Northwestern states and the Cana- 
dian Frame Provinces to gram, the steady growth 
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of population and consequentlj' of hunters, the mod- 
ernization of arms and ammunition, the extension of 
roads, and the coming of motor cars. Only shorten- 
ing of the shooting season, lowermg the bag limit, 
outlawing the sale of game, and the estabhslunent 
of refuges or sanctuaries have saved these game birds 
from final destruction. Their condition todaj- is by 
no means as secure as we must stiU make it if we 
hope to presen-e them for the enjojunent of future 
generations. 

The effect of breechloaders and smokeless powder 
was especially marked upon the shore birds, that is, 
the man 3 ' species of snipes and ploiers. These were 
shot with old-fashioned firearms throughout most of 
the Imtoric period, but after rapid-fire shotguns 
came into use, they were suddenly almost wiped out of 
e-dstence. One of them, the Eskimo curlew, is prob- 
ably evtmct, and several others are in gra\e danger. 
The permanent protection now given in the United 
States and Canada to all but two kinds, the woodcock 
and Wilson’s snipe, has shown encouraging results. 

It is not improper to regard game as a “crop” and 
shooting as a reasonable recreation. The point to re- 
member is that the continuance of game, rather than 
the choice of those who like to shoot, must alwaj's be 
the basis of legal control. Since some birds, such as 
manj’ ducks and members of the grouse familv are 
■widely distributed and relativel}' resourceful,” thej' 
can support 'well-regulated shooting both now and in 
the future. Others, such as most shore bird®, can 
probably never stand any shooting at all under mod- 
em conditions. 


The Dangers of Artificdal Drainage 

Ducks and innumerable other marsh-living birds 
all over the United States have suffered severely from 
the artificial drainage of wet or moist areas The 
pubfic attitude in this matter seems to be almost 
peculiar to America, because in the Old World ponds 
and marshes are traditionaUy considered places of 
bMuty, worthy of being saved for their resen-es of 
v^d flowers, r^s and cat-tails, fish, birds, and 
other forms of hfe that can thrive nowhere el<=e 
Among us, most of the natural ponds in thicklv settled 
regions have been filled with ashes and defunct 
motor cars, while hundreds of millions of dollars have 
been spent m draining the marshy homes of water- 
fowl without any equivalent success in makin- new 
tracts available for agriculture. The water tabfe has 
been lowered to the detriment of the surroundW 
country--; alkalme wastes have remained on the rite- 
as at hlalheur and Klamath lakes in Oregon^nd 
northern California; or the humus has drfS 2 
bum_^ down to the limestone, as over much of the 
Flonda Everglades. 

Drainage is sometimes justifiable, or even neces- 
sar 3 ',_ but when it results from poUtical actWw 
and IS c^ed out by engineers without benefit of 
biolo^cal admce its effects are almost certain to be 
fortunate. A large part of the soK^aUed mosqmto 
drainage has failed of its purpose, while at the «ame 


time a desirable balance of life on the marshes hs! 
been disastrousl}’' upset. 

Hunting Plumes and Trapping Songbirds 
Certain other practises that endangered manykini' 
of birds have been banned forever. One of these is 
“plume hunting” for feathers to use on womea'; 
hats. Fift 3 ' or skt 3 ' years ago this barbarous cusfa 
had a wide vogue and was responsible for an appalling 
slaughter of egrets and other herons, gulls, grebe^ 
and man 3 ' songbirds. W. E. D. Scott ■writes in hh 
‘Stor 3 - of a Bird Lover’ that w hen he worked in a b'eir 
York taxidermist’s shop in 1874, from 350 to 400 song- 
birds were purchased daily from local gunneis. The 
long and finally' triumphant fight against millinay 
traffic in birds was a turning point in American wDl- 
lifc protection. Only in recent 3 'ears have some cf 
the most severely persecuted species begun to regain 
their numbers and reoccupy their old ranges. 

Another custom that seems strange to us today ires 
the commerce in trapping songbirds. Few can nor 
appreciate the effect of this on the bird life oflaite 
areas. .About ISSO, when caged mocking-birds, canh 
nals, and scores of other species were in demand, one 
of many bird dealers in New York City receiied and 
sold SOO male bobolinks. Small wonder that tin; 
cheerful songster no longer inliabits the Long Island 
fields where it once abounded! 

Beginnings of Legal Protection 
UTiite men had been multiplying a long while in the 
American colonies before there was any* broad attempt 
to stop unlimited killing of birds or other game. 'Re 
colonists were a free people, accustomed to dealin: 
as they pleased with the “inexhaustible” riches of 
the new country', and they' resented interference as 
bitterly as many' gunners of a later day' objected to 
the ending of the spring shooting season for ducks- 
The first legal control of any' kind was adopted ia 
dhe^Dutch colony' of Xew Ketherlands in 1629. k 
1677 Connecticut, and in 1694 Massachusetts, fo- 
Ion ed with laws establishing a closed season for certam 
flame. Korth Carolina, the first Southern colon^to 
act, began the partial protection of game in I'f* 
In ISIS hlassachusetts made it unlawful to killrobim 
bet'ween March 1 and July 41 
By' the end of the Colonial jjeriod, 12 of the origi- 
nal colonies had at least a few game laws. Howei'cr, 
it was not until 1S7S — a mere two generations agO"" 
that lo'wa became the first state to fi-x a bag Itot 
by restricting the number of grouse and praine chick' 
ens that might be killed bv a single hunter dnrmg 
one day and one season. The Latin American colo- 
nists were more advanced than our own ancestors, fo^ 
^J^ble game statutes, reading not unlike those wi 
which we are familiar today, were decreed at lim^i 
Feru, as early- as the year 1555. 


me eionserration aiovemeni 
Nevertheless, in course of time Korth Amencaib 
lead {see Conseiw-ation). It was throu^ 
e hberty'-lo^-ing people of our own youthful repu 
c, as Dr. T. Gilbert Pearson has written , . . ‘ Ra 



there tv as to take form a new pel in Anglo-Sa'om 
jurisprudence with reference to man a legal relat on 
sh p to wild life It was the r legislatures that m 
time declared that the living wild game of the state 
belongs to the whole people of the state with the 
legislature holding it in trust aud that no wild bud 
or other animal belongs to an individual man until 


NESTINC AND FEEDING AREA FOR WATERFO 



5 — BIRDS 

Eociet ea which cooperate with other pnvate agenaes 
and with the state and federal goiemments {see 

Audubon) 

The United States B ological Sur\-ey came into 
being m lOOo growing out of an office of economic 
omthology in the Department of Agriculture In 
I&IO It waa combmed with the Bureau of Fisheries as 
the Fish and Wildlife 


luMaS iQ tsturs ta theu via 


it has first been reduced to po<se«< on rurthemore 
it waa the courts they established that upheld the 
talidity of these statutes And based upon these 
prmciplea there was founded the ua que and darng value of birds 
American experiment of attemptmg to preserve a na- 
tion a game supply and at the some time provide a 
reasonable amount for 1 mitless hunters 


Serv cemtheDepartment 
of the Intenor It has 
become the chief federal 
fact-finding and operat- 
ing agency m its field 
Its work 13 conducted by 
a highly tra ned sc entific 
staff It administers the 
treaty obligat ons of the 
Umted States with refer 
ence to migratory birds 
It selects acquiree mam 
tains and guards the gov 
emment 8 b rd refuges 
It issues the permits to 
import trap and band 
b rds or to collect "pec 
mens for scientific pur 
po«es. The publ cations 
of the Q ological Survey many of v h eh are dis- 
tnbuted free or at tr Sing cost have been a great 
factor ID educating the Amencan public about the 


Other Protective AgenctM 
Other organuations concerned with bird protection 
or with sound pobc ea on natural resources which u 


Probably 9o per cent of our b ;d protective Ians dude buds are too numerous to list Borne of the 


have been enacted witW the past 50 years Yet be- 
fore the middle of the 19th century enough pubhc sen 
timent had developed so that considerable supfwrt 
wasworkingtowsrdneededlcgislation By 1883 when 
the American Ornithologists Umon was fminded 19 
of the 39 states then existing afforded protect on of 
some Sort to non game birds The Ornithologists 


national groups ate the General IVildlife Federation 
the American Nature Association and the Isaak Wal 
ton League of Amenca Nor can we neglect to men 
tiOD the powerful activities of the national federations 
of women a clubs and garden clubs and the broad 
and fruitful nterest in conservation that has grown 
up among such >oung peoples organuations as the 


Umon was active m stimulating laws for the proteo- Boy Scouts the Girl Scouts the Campfire Girls and 
of birds not used for food but for many years tbe t-H Clubs. 


Uw-enforcement officers were woefully few 

Audubon Societies and the Biological Survey 
The first Audubon Society was formed in New York 
the beginning of a movement that 


Every state m the Union now has a department de- 
voted to the con»ervatioa of wild life In the mam 
the growth of good laws has been gradual as mdicated 
above but there have been periods of monumental 


came influentul In igOo the Natonal Audubon advances such as the passage by Congress of the 
hoc ety was formed This assoc ation has since been Migratory Bird Treaty Act on July 3 1918 and the 
- - • ..... ..1 1 establishment of extensvenatonal bird refuges which 


...u every front It has conducted educational 
campa gns and legi Utiv e battles and has enticed began in 19-4 
thousands of men and w omen and mill ons of school 


The treaty referred to was a formal agreement be- 


tUdren II puMishc. tke Mhn Iltgan, (Iooto- l-n- <l» Sl.M and Great Bmm tor Ih. 

lyBriLori) and mmh otter Lttr.lure relalmg to protecto.. ol nnpatoty tod. m Ih, tlmted State, 
bri, mamt.,n.,anetnane.teeppre.«d.pee.»ora« andCuada *itt..toef me tbe Model Law Een» 

- be necomptabed and opmW aBjUawnimthe AndnbonLaw ntoh.aa.lready 

... 1—1 — m force in most states was folio ved m the naimng of 


symbols of what - - • 

summer camps m which teachers and other leadw 


..V trained Through the.e and other actmUre the ^ ^ subspecies of birds as game 

l.aton,lA«debonSoe,etyhBa.etabiph.tandaidtor More tbaa ball ot ttere boweve, melodmg neatly MI 
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the shore birds, -svere put under complete protection 
for a term of years which was later extended. In 1936 
a similar treaty, though with less comprehensive pro- 
visions, was negotiated with Mexico. The iligratoiy- 
Bird Consen-ation Act of Feb. IS, 1929, pro\-ides for 
the acquisition of lands suitable as feeding, resting, 
and breeding grounds for migratoiy- birds. ITie Tariff 
Act of 1930 forbids the importation of birds and bird 
products protected by foreign countries. 


Refuges and Sanctuaries 

It has long been recognized that refuges and sanc- 
tuaries, in which no shooting is pennitted at am- time, 
are needed as resting places for game birds. 'More- 
over, with the constantly increasing use of the land 
for lumbering, grazing, agriculture, or settlement, it 
becomes a pressing necessity to set aside portions as 
“wilderness areas” in which all wild life may work 
out its natural balance under the closest approach to 
undi^urbed conditions. Some sanctuaries are there- 
fore intended for the protection of particular species, 
others for the welfare of manv. ’ 


_ The first United States Government bird reseiwa- 
tion was that created at Pelican Island, Fla., by ex- 
ecutive order of President Theodore Roosevelt on 
March 14, 1903. This great leader in consen-ation 
signed 50 later orders to accomplish similar purposes 
and every president since his time has added to the 
list. Other federal resen-ations have been set aside by 
Congress, and the movement has grown rapidlv dur- 
mg the last few years. The Fish and IVildlife’ Serv- 
ice now administers almost 300 refuges for birds and 
^big-game reserves on which birds also are protected 
These have a total area of nearly 18 million acres 
_ Alost of the bird refuges are west of the ilis^ 
sippi, ^though the Gulf Coast and the Atlantic Coast 
from Aew Jersey southward are well covered There 
are refuges m nearly every Western state. North Da 
kota alone has about 75, some of which have been 
leased at a nominal rate by the government instead of 
bemg pimchased. ^lere are federal refuges ako in 
Alaska, Hawau, and Puerto Rico. 

ne sanctuary- policy of the National Audubon 
Soeietj- concentrates on the protection of threatened 
species of bird^ther than on maintaining areas fw 
other ^ds. The largest sanctuary omTed^Z 
f Sanctuary on the cLt^ 

marshes of Louisiana, where thousands of ducks and 
geese pass the winter. Colonies of breeding hero^ 
egrets, spoonbills, and pelicans, as w-ell as other birds 
mth too nmny human enemies, are guarded from 
Dorida and Texas to New England, ^me of the 

sMt their hradquarters, but thenumber of sanctua^ 
administered is usuaUy about 45. 

pie Audubon Society also maintains the Roose. 
vdt Sanctu^y at Oyster Bay, Long Island. In tS 
13 acres, 140 species of birds have bS 
Ob eiw-ed and by scientific planting and protection 
nuniber and vanety of nesting birds have been 
greatly mcrea^. Such a demonstration saves no 
species from extmction, but its educational valuel^ 


great because the thousands of visitors can see tie 
result of wise methods. 

If we add to all such protected lands the saacb- 
aries maintained by many local societies all over the 
United States, we find that the wildlife refuges cf 
our country' today have a total area equal to at l^t 
ten times the size of the six New England states. 
(See also Conserv'ation.) 
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BiRAIINGHAM, AXlS., a stiikiiig example of 
aerial development of the new South is the groiRfl 
of Binmngham. Its population jumped from about 
26 000 in 1890 to about 300,000 in 1950— an eleve^ 
fold mcrease in only 60 yeare. In this short time it 
Mcame^a national leader in producing coal, iron, un 
industrial center of the South.” , 

Ihe city itself is built partb' on the slope of Rea 
r ountain, so named from its outcrop of red hem- 
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tite iron ore For many m les this iron ore extends 
in every direct on from the city in a \e n from 6 to 
26 feet thick Birmingham is also the heart of the 
coal and limestone district of the South Thus every 
thmg 13 near at hand for the product on of steel sym 
bolised by the 'Man of Iron a 50 foot statue of the 
mythical blacksmith Vulcan atop Red Mountain 
Though B rmmgham s prosperity is based on its 
enormous iron and steel pbnt« it has become a center 
for divers fied manufactures It leads the country 
in the making of east-iron pipe and has great rolling 
and steel plate mills stove foundries and struc 
tural steel norks It also makes mad inery of many 
bnds bnek an 1 clay products cement and cotton 
seed products As by products of its huge coke m 
dustry it turns out a great variety of cbeaucala 
Meat packing and corn milling are also important 
It IS one of the country s leading lumber markets 
shipping thousands of carloads of jellorv pne every 
jear to nearby and distant markets 
Another factor in B rmmgham s prosperity is its 
excellent transportation It is served by several rail 
roads and la near the terminus of a water route to 
the Gulf of Mexico by way of the Black Warrior 
Tombgbee and Moble rixere Hydroelectric plants 


on the Mvera provide cheap and abundant power 

The Pity has many parks a fine school system and 
an excellent pubi o library with 13 branches Lead 
mg educational institutions m Birmmgham include 
the University of Alabama s College of Medicine 
Birmingham-Soutl em College Howard College aod 
M les College 

The city was founded in 1S71 after the discovery of 
coal iron ore and 1 mestone depos ts It was named 
for B rmmgham the English mdustiial city The 
American city is the trade hub of a brge surroundmg 
area It is governed by three commissioners Popu 
laton (1950 census) 3'’6 037 
BIR^^INGHAM EifOtAND In almost the center 
of England JlSomles northwest of London JesBir 
in Dghim It IS one of the greatest metal manufaclur 
mg cit es m the world and the metropol a of England s 
industrial iMidlatids area The town exsted before 
the Norman Conquest and its manufactures date at 
(east from the early I6th century It was not onW 
1832 ho \ever after one of the fiercest battles m the 
administrative reforms of that penod that BrnniDg 
ham was given pari amentary representaf on Its 
miners ty created m IS9S is one of the lai^st in 
the Unit^ Kingdom 

To Yard tl e close of the 17th century Birmingham 
had gamed wide importance as a manufacturing my 
due in large part to the extensive coal and iron^s 
that surround it The lead ng industry today of the 
Birmiagham distnct is metalwork ng of all wrts 
founding rolling stamping plating drawing Manu 
factured products include machinery engines 
Toofa girders and all kinds of lodustnal wares IW 
manufacture of railway carnages is an extenswc in 
dustrj and Birmingham is one of Great Briton# 
chief centers for the manufacture of automobiles 


tires and acccssones Other products are electneal 
apparatus chemicals brass goods steel pens screws 
and nals buttons pins hooks and eyes gold and 
silver art cles and firearms 
In wartime Binn ngham produces huge quantities 
of munitions and so it was fiercely bombed by the 
German air force during the second World ^ar 
Large areas of the city were wholly destroyed It was 
near B rmmgham at Soho that James Watt perfected 
his steam eng ne Population (1951 census prelimi 
nary) 1 112310 

Bismarck OlTOTO^ (1815-1898) UnderOttovon 
Bismarck the iron chancellor Germany ro«e from 
a weak confederation of states to a powerful empire 
For most of the last half of the 19th century Bis- 


o 


'v I Europe He was some- 

\ 1 times dictatorial some- 

I I times persuasive and of 

j ten unscrupulous 
I 1 lie came from the ans- 

,4 ! focratic Junkers a&nd 

(tj ( holding class that pro- 

A ] vided the Prussian army 

and government with of 
fieers and officials He 
was bom Apnl 1 1815 
chuctuot atSchonhausen a family 
estate H sfullname was 


Otto Eduard Leopold von Bismarck Schonhausen 
He spent his boyhood on another family estate 
Kniephof to the west of Berlin Tall and strong he 
loved to wander through the forests and to hunt 


fish and swim 

When he was 17 years old he began to study law at 
tbe Utuveis ty of Gott ngen He finished at the Um 
versity of Berl n Because of hia wild and undisci 
pliiied nature be was often in trouble watli school 
authorities 

He rebelled too against continuing in a c wf service 
appointment obte ned by his fam ly After completing 
hiS compulsory miLtary service he helped manage 
the family estates He entertained notously and 
his readiness to hunt swra or nde m any kind of 
weather led people to call him the mad Junker 
Under hix management the estates became more 
prosperous and his thoughtful reading schooled him 
m history geography literature philosophy and 
theology He tended toward agnosticism but a c rcle 
of deeply rehgious neighbors brought him back to a 
sneete belief in God IIis future wife Johanna von 
Puttkamer was a member of this circle He marned 
term 1847 and the same year he entered pobtics 
Bismarck a Rise to Power 

TheendottheNapoleomc Wars (1815) had left the 
Geiman states a loose confederacy Bismarck entered 
politics determined to free the states from Austrian 
dom nation and to unite them under Prussian rule 
During the European democratic revolutions of 1848 
he atanchly defended the divine nght of kings to 
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rule. He served the HohenzoUem king of Prussia as 
a representative at the assembl 3 ' of the German con- 
federation and as ambassador to Russia and France. 
In 1862 he was summoned to Berlin. 

Because the Prussian parliament had refused plans 
WUliam I had proposed for a larger armj’, the king 
was readj- to abdicate. Bismarck persuaded the king 
to remain on the throne and was appointed minister- 
president of Prussia. Under the king’s authoiitj' 
Bismarck dismissed the parliament. 

In 1864, emplo 3 -ing hated Austria as an all 3 ', he 
warred against Denmark. Victor 3 ' won them the 
Schleswig-Holstein duchies. William I made Bismarck 
a count. Quarrels over administration of the duchies 
led, in 1866, to war with Austria. The quick defeat 
of Austria gave Prussia control over the states north 
of the iMain River. Bismarck formed them into the 
Korth German Confederation, with himself as chan- 
cellor under the Prussian king as president. 

_ During the next four 3 -ears relations between Prus- 
sia^and its age-old enem 3 - France became tense. In 
1870 the nomination of a HohenzoUem prince to the 
vacant Spanish throne was withdrawn upon French 
demand. When the French ambassador asked Wil- 
liam I to promise that the nomination would never 
be renewed, the king brusquel 3 ' dismissed him. A 
message, caUed the “Ems dispatch,” describing tlie 
incident was sent to Bismarck to pass on to the pub- 
ho. Before releasing the news, Bismarck so altered 
tte mea^g of the dispatch that it appeared that 
William I had grievous^- insulted the French. 

France declared war. The alread 3 --prepared German 
army mraded France. AU German states aided Prus- 
sia (see Franco-Pmssian War). Germany’s \-ictorv 
was complete. In the enthusiasm of 1601013 -, the Ger- 
man state agreed to unite in the German Empire. 

I became A-awer, or emperor; Bismarck, 
rais^ to the rank of prince, became chancellor. 

* 1 , i sen-ed as chanceUor for 19 3 -eare. In 

that tune he largely shaped European policies. He 
resisted Vatican claims to temporal authority within 
Germsmy but after a long dispute he partially gave 
way. Dunng his chanceUorship, Germany estabUshed 
colomes m Afnca and m the Pacific. To prevent labor 
^st while Germany bmlt up its industries, he had 
the government give old-age pensions and sickness 
QQQ flccidsiit bsnBfits to 'workers. 

William I was succeeded on the throne in 1888 bv 
1^ son Fredenck m, a sick man who ruled only 
three mon hs. F^denck’s son, William II, then onlv 
29 3 ears old, ascended the imperial throne. Becau':'e 

Sf P°- Bismarck 

in 189a Pnnee Bismarck retired to one of his es- 
tate. There he criticized the reign of William II 
and wrote his memoirs. He died July 30 1898 (See 
^so Germany; William, German Emperore.) 
BisM^CK, H. D. An army post buUt at a ford of 
the .Missouri River m what is now the south-central 
part of the state led to the settlement of Bismarck 
A Orth Dakota’s capital. A raUroad was being built 
westward from Fargo. The post was established to 


protect its construction workers from Indian attacks. 
The settlement that grew around it was called The 
Crossing. In 1873, the 3 -ear the railroad reached the 
ford, it was renamed Bismarck, after the chancellor of 
German 3 -, in hopes of securing German capital for 
the railroad. 

Rails were not laid west of Bismarck until 1S79. 
In 1874 the discover 3 - of gold in the Black Hills, 200 
miles south, brought many gold seekers. Bismarck 
prospered as a wagon and stage transport center for 
the gold fields and for settlements still farther west. 
It was made the capital of the Dakota Territory- in 
1883, and it continued as capital when North Dakota 
entered the Union in 1889. In 1951 the discovery of 
petroleum within the state brought about a new boom. 

Bismarck occupies low hills on the east bank of the 
river; be 3 'ond low flats of the river’s west bank lies 
the sister cit 3 ' of Mandan. Bismarck’s outstanding 
sight is its 18 -stor 3 - Capitol. Nearb 3 - are the state 
penitentiar 3 - and Fort Abraham Lincoln State Park. 
Tile cit 3 - itself has more than 700 acres of parks. 

Bismarck’s workers are emplo 3 -ed in state and fed- 
eral offices, in wholesale distributing firms, and in 
flour mills, creameries, grain elevators, and seed- 
houses. The cit 3 - has the commission form of govern- 
ment. (Sec also North Dakota.) Population (1950 
census), 18,640. 

Bismuth. The metal bismuth is used in medicines 
and in nonferrous al]o 3 -s that have low melting points. 
Certain salts of bismuth are used in indigestion reme- 
dies to soothe irritated mucous membranes; others are 
injected into the bod 3 - to kill germs. Salves, oint- 
ments, and healing pow-ders also contain compounds 
of bismuth. Its salts were formerl 3 - fed to patients for 
most X-ra 3 -s of the digestive tract, because in the 
radiograph the salts clearl 3 - outline the intestines and 
stomach. Toda 3 ' the less soluble barium sulfate is 
generalh- used. 

Various allo 3 -s of bismuth sen-e as safet 3 - plugs in 
automatic fire sprinklers and boilers. Pure bismuth 
does not melt below 520° F., but its allo 3 -s with lead, 
tin, and cadmium melt at below- the boiling point of 
water (see AII03-S). Vhen a fire starts or a boiler over- 
heats, the heat melts the safet 3 - plugs. 

Like antimon 3 -, bismuth e-\pands when pasdng 
from the melted to the solid state. Because it does 
not shrink w-hen hardening, its allo 3 -s are used for 
making molds and molded objects, notabl 3 ' dental 
models. It is also used for plastics and optical 

In Boli\-ia and German 3 -, large amounts of bismuth 
occur in the pure state. Elsew-here it is usuall 3 ’ found 
with ores of lead, copper, tin, and other metals, fro® 
wliich it is separated as a b 3 --product at refineries. 
The United State, Peru, hlevico, Spain, Canada, 
German 3 -, and Japan are the chief producers. 

Bismuth belongs to the nitrogen group of element- 
It IS brittle, lustrous, and white tinged with red. 

It IS slight^ heavier and softer than copper. The spfr 
cific gra\it 3 - of bismuth is 9 . 8 ; hardness on Mote 
scale, 2-2.5; S 3 -mbol, Bi; atomic number, 83; atonuc 
w-eight, 209; valences, 3 and 5, 
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The BUFFALO— MONARCH of the PLAINS 


TJISOV The American bison (ifim boon) more stuped frontst bone Its shoulder hump dnmdlmg 
^ eoaiRoaiy called buffalo ts the hrgeet of tMvlike to the haunches is supported by uiiu«ually 
North American mammaU Or ginatly great herds long epina] vertebrae Over ponerfuJ neck ami shoul 
ranged from Metico to the region of Great Slave der muscles grows a great shaggy coat of curly brown 
Lake in Canada and from Pennaylvama and the Caro- fur and over the head like an immense hood grows 
Inas to west of the Hockiea Their food was the a shock of black hair Its forequarters are higher 
grass and leaves of sparse forest and prairie lands and much heavier than its haunches 
At the time America was di*covere<l it was esti The adult male stands about five and a half feet 
mated that from SO to 60 mill on bison ranged this h gb at the shoulders is nine to ten feet long and 
area In 1870 the evisting number was estimated at negha from 2 DOO to 2,600 pounds liie female is 
6} million In the days of pioneer travel great b son sroaller not evceedmg 1 bOO pounds Oneofthehrg 
herds wading and swimming streams sometimes est specimens now in the tfmted States l^ational 
hsjted a bcatio JBJ Istream ar ino\wgo\vr the prat MosNimat'Vashington D C was shot la hloniaaa 
ties blocked and occas orally even derailed a tram in December 18&6 by Dr \^llhamT Hornaday In 
As late as 1871 a traveler in Arkansas wrote that he spite of its sue and bulk the bison travels swiftly 
bad ridden bis horse to the center of a vast herd that ThehtBonahoma ate abort and black m the male 
extended SIX to ten miles in every direct on they are thick at the base and taper abruptly to 

The westward moving pioneers and militwd work shsrppontsas (he) curve outward and upward The 
erg armed with the newly invented repeatmg nfle female e horns are more slender The hoofs are short 
killed the great beasts by the thousands Only the broad and bUefe The gestation period is from nine 
choicest p eces of the sUughtcred buKm the iminp to moe and a half months, and the calves are bom 
and tongues were cut out of the carcasses The rest from April to June 

was left to rot in the prauie sun Legend has rt A bivone pmeral color is pale brown darker on 
fhaj Sttitng Bull a /jmous Siout rb ef and » band the bead and shoulders and underneath The fore- 
of warriors in 18S3 slaughtered the last thousand part hair is 10 to 15 inches long on the head and 
head of bson remaining in southwestern pakota aonKwhat shorter on the neck shoulders ani fore 
Fewer than another thousand were then left on the ^ Hair membl ng & beard grows 10 to 12 nicies 
American conUnent and two thirds of lhe«e were loi« under the chm The rear and lower portions of 
in Canada body are covered xv th short soft woolly hair 

For the PLi ns Indians the bison was the most un The tail ends la a tuft of coarse hair 12 to IS inches 
portant game animal Its hide furn shed nuieral for long The fore-part hair is permanent but the hair 
tepees and robes its meat almost as tasty as beef m the hind portions is shed annually beginnuig in 

Was eaten fresh or made into pemmican armtntioua Mareh By early suininer these parts are quite bare 
preparation of dried meat and fats Dried dong and very sensitive For protection against insect 

fuel for cooking fires * biswi wallows m muddy sloughs or shallow 

What the Bison Loots Like pnnde The wallowing covers its boiiy with mud Or 

The bisonsmas' ve head IS its most charaft«&t« eUf lITien this dries in the sun it forma a protecting 
feature Ita forehead bulges because of it* convex cover that sla)-* on for several daj-a 
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-nienewhairisweUgrOT-nby ^ and calf slunk close to the herd, ready 

Oct<Aer and at Its best m Ko- ^ ^ ^ -j for a sudden pounce on a stag- 

vember and December. The hide . gling calf. Only a fierce grhzlv, 

then IS valuable as fur. Before - ^ _ • hoirever, would dare to dTbab 

the bison became nearly extinct . tV .r-l tie with the bison hull. Ice 

buffalo coats-overcoats made . * ' / ^ j weakened by the spring sun 

ofthefurofyoungbison-were - e .j!- ^ould sometimes br^k under 

'^iT ; ' - . theimmenseweightofamigrat- 

^n 3 a prime buffalo robe from ; J 

he Indians m exchange for as . drown, 

little as a pound of tobacco a ■"' Ti' H “ ^ 7 * 

few trmkets, or a pint of whis- ■ • f “o one semed 

key (see Indians, J^encan) ^ xl'-'x “teresfed m presenang the fast- 

The great bteon herds moved ' / - T . vr-;* disappearing bison. Tine, twooi 

northward in the spnng and ^ ^ three ranchmen tried to protect 

southward m late fall The mi- ^ -ilu'-’v that pized on thar 

grations covered hundreds of :* ^ 'j' f der urgmgs 

miles. During these times the [' - ' I ' Fri'-fY ' ?■ 

great beasts swam swiftefloivmg Vi -I '^1 tionists, Congress m 1902 

rivers and climbed or descended -V --H' ' -- % ’ ^ ^ ^ propnated _ money to a^emble 

steep banks and even cliffs ^ the sumx-mg bson m Yefiow- 

The routes were the same x ear 7 ^ t ^ stone National Park. 

afteryear. Thesouthnardmoie- Fortunately the bison breeds 

ment was made usuaUy in single ““er the ^boJu^Va^f ^®“dily m captivitj-. Bison in 

file, and the bison trails m some nlnee= A^fds in the United States noir 


ment was made usually in single ^ ^ 

file, and the bison trails m some places were worn as 
much as two or three feet deep Tlie northward 
movement began m the spring, after the cahes were 
strong enough for travel In this mov ement the herds 

ranged in an outer circle 
about the cows and calves IITien threatened, the 

the'dM^r^^^ outward toward 

The Bison's Enemies 

Bison n^ed to cope mth man\ foes besides the 
Indians and white hunters. Coy otes and gray wolv es 

r wA^n^buffalo thronged 


ut:xu» lu lue uiiiitM OLuica wyn 

number more than 5,000. These include a herd of 
niany head in the Lamar I'’alley in Yellowstone 
National Park. A few hundred more are in Alasln 
Canada has several thousand, chieflj' in its national 
parks (For illustration of the bison in color, see 
North America.) 

Bison Varieties 

lUmost all the American bison alive todav' are the 
Plains bison. Another variety, larger and darker in 
color, called the wood bison, until recently survived 
in northern Canada. The}' now are nearly extinct 
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animafe Era^ls“wock?d 'th“‘^o°n te£ll”®of ‘rauunen aad passenrere f 

early Western railroads. This Berghaus wpodcal ^blen^e' 

aui oy shooting some of them. 


through interbreeding 
with the Plains bison 
A h}brid called callalo 
has been produced bv 
breeding the male bi- 
son with a domestic 
cow (see Cattle) 

The European bison, 
called irisenl by the 
Germans, flourislied in 
Europe centuries ago 
and until the firet 
World War 1,500 head 
were kept in presen e 
in the Caucasus and 
in Lithuania by the 
Russian czar. These 
herds now are all but 
extinct. A few animals 
remain in European 
zoos. 

These bison shoulo 
not be confused with 
tlie extinct wild ox, 
or nrus, of Europe, 
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which before its disappearance was also known as 
the ‘ aurochs ” The European bison is emaller than 
the American bison, and it ranged in smaller herds 
It IS black or deep brown in color 

The skeleton of the first American bison exhib- 
ited m Pans in 1819 happened to be that of 
a freak having 15 pairs of nbs and so for a 
time the American bison was thought to have 
that number Actually both the European and 
the Amencan bison ha\e but 14 pairs of 
nbs The true buffalo belongs to India and 
Africa and differs !roia the bison in that it has 
neither the bison’s hump on the shoulders 
nor its long hair on the fore part of the bt>d> 

(sfe Buffalo} 

Bittern The booming call of the American 
bittern 13 a familiar sound over springtime 
marshes Hunters call the bird the thunder 
pumper” or "stake dnver” because its ump-up, 

Ump up sounds like an old fashiomKl wooden 
pump or like the pounding of a stake into the 
ground The sound is hard to locate, for the bird 
is a skillful ventriloquist and presents a 
fine example of pro- 
tective coloration 
TVhen an enemy ap- 
proaches it stretches 
Its head and bill 
upnard sod remains 
motionless, the 
streaked brown neck 
bfending m with 
the marsh reeds to 
make it look like a 
stick 

The Amencan 
bittern is about two 
feet tall The back 
IS brown streaked 
with black, the un 
der parts buff 
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frost and curlmg back disclose the brilliant scarlet 
fcnit withu The bittersweet is a treelike vme It 
twmesits woody stem about trees with great strength, 
Bometimea killing joung saplings It may twist its own 
stems into a strong rope The small creamy-white 
flowers appear m 
June The bernes 
develop m Septem 
her and if gath 
ered then and al- 
lowed to dry will 
bnghtea the house 
all winter 

The bittersweet 
nightshade is a to- 
tally different vme 
It 13 a member 
of the mghtshade 
family and bears 
j drooping clusters of 
blue or purplish 
flowers shaped hke 
potato blossoms but 
much smaller It 
grows m swamps 
from Hova Scotra 
to Minnesota and 
south to New Jer- 
sey and Kaaeae. 



r. Tbt The bright red ber- 

— J wiicUttl !*ast biitera it ibi lilt net are poisonous 
Un Its lone Wl npwirC ii it p-,— 
freim’' on «» nerl. Its eolort ** 

bitodso«*Uwiiaih*s»iaetteds extract 18 prepared 
^ ft’Sf.'a'’ which IS sometimes 

u*cd as an ingre- 
dient in medicine The scientific name of the 
bittersweet is CaZaitrus ttandent of the bitter 
sweet nightshade ^ofnnum dulcarnara 
BtZET (to-*f') OeoROES (1838-1875) The 
musical fame of Georges Buet rests prmapaUy 
on his opera ‘Carmen Its warmth, changea 
of mood and its rhythms make it one of the 
most popular operas The opera and selections 
from it as well as some of Buet's earUer works, 
are often pLij ed today 

Bizet was tom in Pans on Oct 25 1833 His 
father was a singing master and bis mother, a sister 
of a great pianist Bizet was christened Alexandre 
CfesT I^qpold but was better known as Georges 
Because he early displayed musical talent, the 
frail, wavy haired boy was accepted by the Pans 
Ckinaervato^ when he was mne years old There 
he studied puno, organ, harmony, and composi- 
tion When only 11 jears old he won the first of 
several pnses He was awarded the Grand Pnx 
de Rome, a fivB->ear French government scholar 
, , , - ship, whOT he was 19 He studied three years in 

BmRSvEM. .B«.i th. Jn- b™™ rf W 


brown Black wing 
tips show on flight 
hlale and female 
look alike except la the znatmg season when the male 
has white or huffy tuffs on the sides of the breast 
The shy, secretive least bittern is half the sim 
ol'Cfte Ameneaa 6i«em ICistaifi9ix7!(vfiiBj’wAeo, 
with greenish-black back crown, and tail, chennut 
neck and wmg patches, and huffy under parts Both 
birds live in marshes of temperate North 
They winter from the Gulf states southward TTie 
bitterns are members of the heron family, 
ArcUtdae The scientific name of the Amencan bittern 
Botaunia Uniiginosut, of the least bittern, 


autumn the bittersweet gives to the woods 
eastern United States dashes of glowing erfor Tte 


n opera, two symphonic 


r„gEro”.nB»p“i“ ta'.Pt open wl.n M-W b, »»™i. »■!.» pp.M™ «I 
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The composer’s best-known 
worK IS the opera ‘Carmen*. 


other composers. Some Georges bizet 
time after liis return to 
Paris in 1860 his work 
won general recognition. 

His operas ‘Les Pecheurs 
de Perles’ and ‘La Jolie 
Fiile de Perth’ were rather 
unsuccessful. Bizet was 
forced to add to a scanty 
income by doing orches- 
trations and other hack 
work for music publishere. 

In 1869 he married Gene- 
%-i&ve HaMt-y, daughter of 
his composition teacher 
at the conserratorj’; they 
had one son. Bizet’s mci- 
dental music for Alphonse Daudet’s play ‘L’Arle- 
sienne’ was his first popular success. 

He composed ‘Carmen’ m 1S74. The libretto was 
dIa^vn from a tale by Prosper ^lerimee and deals m'th 
a bwutiful, scheming, corrupt gipsj- girl, a Spanish 
soldier she entices into crime, and the innocent girl 

who loves him. On opening in Paris March 3 1875 it 
nas severely criticized for the boldness of the ^ton- 
and for a Wagnerian influence that the cntics thought 

mtil after the disappomted, ovenvorked, and sicklv 

his 

toth Carmen became mcreasinglv popular 

Bjornson (6i/fm’son), BjbR.N-STJER.VE Wrn^t' 

j/fr-na) a^2-1910). The poet, plaira-riv^ W 
noNelist Bjornstjerne Bjornson is - » > 

among Norway’s great literai^- 
Sgures. Of its dramatists only 
Ibsen outranks Mm. -Although his 
works are largely Norwegian in 
locale and inspiration, thev have 
been admired by the whole' world. 

In 1903 he was awarded the Nobel 
prize in literature. A great pa- 
triot, he helped to bring about the 
separation of Norway from Swe- 
den, wMch took place in 1905. 

Bjornson, the son of a Lutheran 
pastor, was bom Dec. 8, 1832, in 
K-iikne, a -rillage of central nV- 
way. As early as his undergradu- 
ate days at Christiama University 
he published newspaper articles 
and dramatic criticisms. He left 
the umversitN' before graduation 
to accept a full-time newspaper 
job. ‘Sjmnove Solbakken’, his 
first novel, published when he was 
25 years old, made a deep and 
lasting impression. It was the 
first of a series dealing with Nor- 
wegian peasant life. These were 
written in the simple stj-le of the 
old sagas. His drama ‘Between 


A redwing 


M 
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the Battles’, written when he was 23, was played the 
same year. 

Bjomson’s interest in the drama won him an ap- 
pointment as manager of the Bergen Theater. On a 
government stipend he traveled in Itah-, France, and 
Germany to study their dramatic techniques. Hisfiiri 
plays deal with periods in Nonvegian historj-. Later, 
like Ibsen but with considerable more optimism, he 
found his material in the social problems of the iv. 
Because of his efforts to free Norway from Sweden he 
suffered a short exile before 1900. 

Bjornson wrote many books, short stories, and 
plays. He did not produce jxietrj- so proliScally, bai 
one of his poems became Norway’s national hj-mn. 
Among his best stories and novels are; ‘A Happy Bo.ri 
(1S60); ‘The Fisher Maiden’ (1S6S); and ‘The Heri- 
tage of the Kurts’ (1SS4). His dramas include ‘Simid 
Slembe’ (1862); ‘Sigurd Jorsalfar’ (1872); ‘The Edifoi’ 
(1S74); ‘A Bankruptcv’ (1874); ‘The King’ (1S77); 
and ‘Beyond Our Power’ (Part 1, 1SS3; Part H, 1595). 
Blackberry. Tlie most e.\-tensive cultivatioa 
of tlie blackberry is in the United States, though it 
^ws abundantly in the British Isles. There it usually 
is known as the “bramble.” It belongs to the saine 
genus as the raspberry, from wMch it is distin- 
guished by its plumper and larger berry and by 
the fact that the conical receptacle comes array 
with it when the berry is picked, ilore than 25 
varieties have been developed in this country, 
among them a white thornless variety. They ais 
propagated chiefly from suckers and root cuttings. 
Blackberries belong to the genus Rubus. The trailing, 
or low, blackberry (^Rubus fiagtb 
laris) often is call«i the "deir- 
berry.” (For illustration in color, 
see Fruits.) 

Blackbird. Various rebtives 
of the meadowlarks and oriote 
are known as blackbirds. The 
grackles and cowbirds, the red- 
winged, yellow-headed, rusty, and 
Brewer’s blackbirds are memb^ 
of this large group. Their habit; 
differ considerably. They 
nest in marshes, on dry prMd®- 
or in dense evergreen forests. Some 
have musical son^, especblly the 
redwings. Others, with much 
wing fluttering, bobbing, and wag- 
ging of tails produce only s 
medley of harsh squeaks ana 
gurgling clucks. Blackbirds are 
valued birds on their summer 




The male red-^dnged - 

yoni:g u, a nest its 


vaiuea dims on tneir suu— -- 
nesting grounds, where they fe^ 
on weed seeds and insects, m 
late summer and fall, howe'Wi 
they gather in large flocks and de- 
vour ripening grain. . . 

Red-winged blackbirds live m 
cattail marshes from the Atbnbc 
coast to the Rocky Mountain;- 




A FOUR-STORY WARBLER 


Prom the top of a swaying plant the male sings ha 
liquid omltrerKe. and flutters bs wings to display 
the beautiful scarlet shoulder patches The streaked 
brown female looks like a large sparrow The nest 
of coarse grasses and w(>ed stalks la bahed to the 
stems of marsh plants (For pic- 
tures m color see Birds Egg) 

The yellow headed blackbird of 
the Western Plains also n&sta n 
marshes It has yellow-orange 
head neck and upper breast 
and white shoulder patches An 
other familiar bbckbird often seen 
walking jerkily over bwns is the 
graekie It is brger than the red 
wing with a long tail shaped like 
the keel of a boat At a istance 
it seems to be all bbek hut in 
a good I ght the dark purple or 
brODse colors gleam like pol shed 
metal The purple graekie 1 ves 
east of the Allegheny Mounta ns 
The bronzed graekie hves from 
the Alleghenies to the Rockies 
The boat-tailed graekie of the 

south Atlantic and Gulf coasts is 

the largest of the blackbirds— 
about 16 inches long 
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» " BLACK FOREST 

had about 5 ruilhon inhabitants only about three 
fourths survived Those field bborers left demanded 
increased wages Many peasants fled to the towns or 
found pbces elsewhere where their lot was easier 
Farlm^t passed laws to keep wages at their former 
levels but these could not be 
enforced As a result the old ma 
nonal system of a peasant giving 
his bbor in return for use of a lord s 
land broke down in England The 
bnd was either rented to tenant 
farmers or else the lord grazed 
sheep on the bnd 
The same disease has caused 
many histone epidemics Dunng 
the Peloponnes an W ar it broke out 
m the c ty of Athens (430 b c ) In 
the reign of the Roman Emperor 
Justinian gram ships from Egynt 
brought it to Constant nople Boc- 
caccio pbces the scene of h s De- 
cameron m the hills about Flor 
ence Italy during the enidemic 
of 1W7 Defoe desenbes the out- 
break of 166&— the Great Pbgua 
—in London 

otB«wr£'A5»»m; . Today we caU this d se 



The cowbird u common m fields f*^“*''* 
and ID pastures It has a brown 
head and glossy black body It is a bad parent It 
makes no nest and lays its eggs in the nests of other 
birds The rusty and Brewers bUckbirds nest in 
northern evergreen forests They are seen m the 
United States during migrations They resemble red 
wings sad are often found m flocks with them but they 
are blade with greenish or purpi sh black heads 
BUckbirds belong to the family Iciendat to which 
the onoles meadowbrks and bobolinks also belong 
The European bbckbird is a member of the thrush 
faimly It la a beautiful s nger and a popular cage 
bird The scientific name of the red wmged bbek 
bird la Agrlavus pAocniccuj of the yellow headed 
bbckbird Xanihocephaiui lavthocrphalus bronzed 


jrtOaw bubonic plague It came onginalljr 


from A«is The germ that causes it 
is earned by a certa n kind of flea 
wh ch Jives on rats Medical science and lan tation 
checked its ravages m the Western W orld but health 
officers must keep constant wat h at seaports to 
prevent the d sease from breaking out again 
Black forest Gbrmany Tales of dwarfs and 
elves and fames haunt every valley and wooded 
he ght m the famous Black Forest of Qermanv 
Scores of nmsery tales grew up in the mystenous 
depths of this w^ed mounta n region 
TTie Black Foiest lies m the elbow formed by the 
Rhine River as t flows westward from Lake Con 
stance and turns sharply to the north Stretch ng 
northnaid — mile after mile — are the rounded mouu 
tarns crowned mth dark belts of pme and fir The peo- 


and purple graekie Quucalus quisctda boat-tailed pie call them Schwargmald meaning bbtk forest 
graekie Cojsidw meitconua cowbird MoloOma oter n.. .u..» i(vi_ i_ ..j 

Brewer s bbckbird Euphagua eyanoctphalta rusty 
bbckbird Eiiphagya carolinus 
Bi-ACR death I leave parchment for contmuing 
the work if haply any man survive this pest 
lenee A despondent English monk wrote this in his 
chronicle while the ternble pUgue called the Black 
Death raged in Engbnd in 1<W9 He had good 
reason to despair The epidemic killed at least a fourth 
of the people of Europe m four years 

The BUck Death k lied swiftly A v tim shivered 
his temperature rose and swellings appeared m his 
ueck armp ts or grom Frequently death resulted 
in 12 hours 

The Bbek Death helped to end the feudal structure ,i .. j ■ 

of medieval sroiety Before the pbgue Engbnd these mountains Along these and other stroams 


The length of Uie chain is about 100 m les and its ai 
age w dth a 24 miles The loft est elevat on is the 
round topped Feldberg 4 893 feet high 
The woodlands are beautifully kept A tree felled 
by the wind or blasted by hghtmng is immediately re 
moved and all broken twigs and branches are t^en 
for fud The upkeep of the forest furnishes the in 
habitants with the r chief means of support 
Every spruig the seeds of a future forest are planted 
mnuisenes Fine and fir predominate but such other 
vanetes as maple ash birch walnut and even 
fru t trees are alw sown Trees pbnted by one gener- 
atioa are cared for by the next and are cut down 
and sawed into lumber by the third 
The beautiful Danube and Neckar rivers nse m 
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‘l^ooEh the narrow gateways of the Bosporus and the Dardanelles t‘5‘‘ 
tne nugnty Danube and three great nrers of Russia pour their waters. Except in the north, the coast is nonntaicocs. 


little manufacturing totvns. Cattle graze on the 
grassy slopes, and the beauty of the region makes it 
a favorite summer resort. The greater part of the 
Black Forest is in South Baden (see Baden). 

Black sea. The Balkan peninsula thrusting south- 
vard from Europe and the pemnsula of .Anatolia (Asia 
Minor) projecting westward from .Asia enclose between 
them the Black Sea. This sea connects with the Medi- 
terranean through the narrows of the Bosporus and 
the Dardanelles Including the Sea of Azov, the area 
of the Black Sea is about 180,000 square miles— some 
si\ times the size of Lake Superior and one fifth as 
large as the Mediterranean. Its greatest length is 750 
nules; greatest width, 3S0 miles; and its greatest 
depth, 7,382 feet. It has no important islands, and it"; 
liarbors are usually ice-free. 

Tlie Black Sea drains nearly one quarter of the sur- 
face of Europe. The Erge inflow of fresh water makes 
It much less salt than the ocean and sets up a peculiar 
current. In the upper levels fresh water flows out^ 
ward toward the Bosporus; in the lower leveh ralt 
water from the Aledlterranean flows inward The 
great rivers that flow into the Black Sea are the Dan 
ube, the Dni^er, the Bug, the Dnieper, the Don, and 
the Kuban. The mouths of these streams are shallow 
and elsewhere the coast line is so unbroken that 
almost aU the Black Sea harbors are SifiS 
Sevastopol, the only important natural harbor is a 
naval base ^e other large ports are Constanta 
Odessa, ISikolaev, Kherson, Kovorossisk Trabzon’ 
and Samsun. ’ ' 


Ljing where Europe and Asia meet, the Black &= 
has been important for 30 centuries. It was fiavti^j 
by the ships of early pirates, traders, and setfle' 
of explorers and conquerors. -After the Turks cap 
tured Constantinople in 1453, they closed the sa 
to all but their own ships. The Eussians later ah 
tained rights of passage for their x'essels. For ffe 
the Black Sea, with its Alediterranean ouflefs. u a 
vital an ax'enue of transportation that it has sh'-.r^ 
had a great influence on Russia's foreign pohcife 
The fact that the Turks were able to block 
trance to the Dardanelles during the first B odd ujr 
tended to prolong that struggle and contributed c 
Russia's defeat. In 1923, by international agreem®'- 
the straits were opened to all peacetime commerce 
(see also Dardanelles). . , 

In the second "O'Drld War, much of the 
fighting betw een the Eussians and the Germans 
back and forth along the northern shores of “ 
Black Sea from the Caucasus to the Danube. An 
Yalta in the Crimea, the “Big TTiree” AIM 
met in 1945 to plan the final strategy. The pe’ 
treaties after the war left the Black Sea boimtiam- 
untouched, but control of the Dardanelles^ became 

international problem for the United Kation'- . 

Because the Black Sea was dangerous to the - 
ships of ancient times, the early Greeks ca 
Aarefnos (“unhospitable”). Later, in the 7th cent . 
B.C., when they colonized its shores, they m 
It Evxeinos ("hospitable”). It is no more hazaro 
than other inland seas of its size. 


— 204«— BLACKSMITHING 

BLACKsMITIIING The glow of a forge the (ingmg TI e floor space of a Warksnuth shop must be rather 
clang of hammer against anvil the siaale of heated large for it must hold the wagons plo is and horses 
iron or steel cooled suddenly in water and the neigh that the smith is to work on The shop has a work 
and stamp of horses were familiar sights and Rinn^ bench a water tub an anvil a tool table a forge 
of the blacksmith a shop In it the blacksnuth shoil and a coalbui It also has horseshoe ra ka and racks 
horses and made and repaired carriages wagons to hold the iron and steel rods and sheets used by 
tools and machinery the blacksmith to make new and to repair old articles 

Until well into the 1000 a the community black There may be a d ill press The floor around the 
I smith si op was a familiar pbce Children on the way forge and anvil may be either concrete packed earth 
1 home from school could peer through the open door or wood covered by sheet iron This is so the 
i mfo the cool intenor made dark by smoke from the dups of hot metal that fly under pounding wdl not 
I forge They would see the leather aproned sn ith set fire to the floor The remainder of the floor may 
; thrust tongs into the forge and pull out p ecea of be made of planks 
vvlutely glowing iron see him turn quckly to the Tic coal used by a blacksmith must be relatively 
. anvil put the pieces together and then hammer them free of sulfur an 1 other chemicals that would damage 
hard to wel I them into one piece They watched as he the iron or steel if they were absorbed while m the 
hammered the piece into the shape that was wanted fire Coke or charcoal may also be used for makmg 
Longfellow wrote The Village Blacksrailli about the forge fires 

smith in such a shop In many villager the black Tl e anvil placed about sis feet from the forge is 
smith a shop was a gathering place for fam era doc made of Wee! It rests on a block of wood that ex 
tors lawyers and businessmen a place where they tends downward mto the earth two feet below the 
talked over the problems and poht cs of the lay floor surface Its face (or oblong fiat top) is case- 

Tbere are few blacksmith shops today This is be- hardened so that it w 11 not dent undei heavy blows 
cause there are fewer horses to shoe bwause wagons Tlie hom a the pointed rounded portion it is also 
and carnages have given way to trucks and care and caschsrdened All except s x inches of the face s edge 
because paits are now made by machines bhops that is eharp and square In the top of the face are two 
1 eld metals by the heat of gas flames or de trie cur holes one square and one round the first is called a 
rent instead of the forge now do some of the black hard e hole ihe eecond a $pud hole The hom the 
smith s work Still more is done in tool and die- ruunded and sharp edges and the holes aie helpful 
makmg shops and in the rolling and forging nulls to the smith in shaping and cuttmg the metal he 
of the steel industry Many farmers now hive worksoo 

smallforgesofther own where they can repair plows A blacksmiths fenps are of several sizes and have 
other farm tools and machinery About all that jam of venous kinds They are des gned to hold such 
IS left for the blacksmth is his farncre task— the diflerentshapesaeflatp ecesandrods Ablacksmths 
shocuiB of horses (S« nlio Iron and Steel Mela! Wl pccnAammcrweighsabouttwopounds Onheavy 
\)orkng Welding Wire) work he swings slcdffes of vary mg we ghts Other tools 

include hot ehinlt and cold chieelt 
(for cutt ng hot and cold iron and 
sUel) and shaped instruments 
called flatlers sets fullers and 
swages (used fur flattening or 
f rmmg special shapes in iron 
and steel) 

Smithing w one of the oldest 
crafts It began with the first use 
of metal and after men d scov 
ereil iron it became incrcas ngij 
important The first iron objects 
peobibly uere shaped by a h- 
bored pounding of cold metal In 
tune it w as d «covered that heated 
metal shaped more easily The 
steel of the famous Damascus 
swords was refined and shaped by 
heating and hammenog Tune 
and evper ence brought new 
knowledge m the refining shap- 
mg and tempering of uon an 1 
steel and tins m turn brought 
a limitless multitude of uses for 
the bbcksmith s products 





Sir Wiiliam Blackstone ^ote 
the famous ‘Commentaries*. 


BLACKSTONE 

Blackstone, Sir 
‘tt^'iLLiASi (1723-I7S0). 

His four-volume ‘Com- 
mentaries on the Laws of 
England’ has made Sir 
irilliam Blackstone the 
best knorni of English 
and American writers on 
the law. For manj’ years 
after his death the ‘Com- 
mentaries' served as 
textbooks for the teach- 
ing of law both in Eng- 
land and in America. 

Jurists of many coun- 
tries cite the ‘Commen- 

taries’ as a source for some of their rulings. Although 
'Commentaries' appeared in 
the E60s^, they remain one of the best general his- 
tones of English law. 

Blackstone’s father died before William’s birth in 
London, July 10, 1723. His mother died before he was 

"Tien 15 he 

eft Charterhouse School to enter O.xford. At Chartcr- 

he con- 

eZi f upon be- 

g nmng the stud^ of law, he wrote the poem ‘Tlie 
Lawj-er’s Farewell to His .Muse’ that since has been 

Blac^tone had few cases, perhaps because he had 
few mfluentia friends. He returned to Oxford as 

appearea m l/oO. This and succeeding works won 
him a reputation. At that time no O.xfoiri college had 
a coume on law. HTen one was founded i^lf^ 
Blackstone was appomted professor. His lecturS 

justiceship of Ireland. In 1763 ^ the chief 

-solicitor Ueral to the mieen 7 “PPr.?®'* 

health and a big increase in his law practirc he 
signed hns professorship in 1766. ^‘‘o«ce, ne re- 

in 1765, meanwhile, the first volume of fPo ‘n 
mentaries’ had appeared- the i Com- 

lished in 1769. IT! 

ate and popular success FitrVif ri-f immedi- 

in _the aXEs ^riSngXS^ o“f « 

.Von V 7®® appointed a judge and knighted Black 
stone had rune children. He died Feb 14 I7<r7 j 
was buried at M’allingford, where he ha6 w’ 

and most successful years. ^ 

Blackwell, Elizabeth (1821-1 mm tri t-i- 
beth Blackwell was gmduated aa V docM 
in 1849, she became the first u onian Vw 
United States. Her enrollment in the M ri-7 o 
ter of the United IHngdom in 1859 mde ht EuS^ 
first niodem woman doctor. J^urope s 

Elizabeth was bom FpK S is 9 i ti • . . ... 
land. She was one of nine 'children ’of Sm bSII 
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well, a prosperous sugar refiner. His beliefs in social 
justice and equal educational opportunities forwomen 
inspired his children. Almost all became wtahb 
figures in the world. 

The Blackwells immigrated to New York (Sty in 
1832. There the family was active m the abolitionht 
movement. 'Their refinery did not prosper, and in 
1S3S thej' moved to Cincinnati, Ohio. Samuel Bbci- 
well died a few months after the move. ’The need for 
the boys to find work and the girls to start school d'd 
not prevent the Blackwells from aiding escaped slais 
or from participating in intellectual movements. 

It was in 1844 that slight, yellow-haired Elizabeli 
Blackwell determined to become a doctor. Because 
no medical school would admit her, she studied pri- 
vately irith doctors in the South and in Philadelphia. 
In 1847 the Genera Medical School of western }iei; 
York accepted her. The acceptance evoked a storm 
of ridicule and criticism, but in spite of slights and 
embarrassments Elizabeth pursued her studies. la 
1849 she was graduated at the head of her class. 

Paris then was the foremost medical center. Dr. 
Blackwell journeyed there to undertake advanced 
studies, but Paris doctors proved as intolerant as 
their American colleagues. They would not permit 
her to study as a doctor. She was forced to enter a 
large maternity hospital as a student midwife. There 
slie contracted an infection that caused her to lose 
one ej-e. After convalescence, she went to London, 
where she was permitted to continue her studies in 
St. Bartholomew-’s Hospital. 

On her return to New York City in 1850, Dr. Black- 
well was not permitted to practice in any hospital 
Other women now sought to follow her into medicine 
Dr. Blackwell fought for her own and other womens 
rights to learn and practice. She started the Nefflon- 
Infirmarj' for IVomen and Children, aided by her sister 
Emily and other women who became doctors and b." 
several tolerant Quakers. Her leadership in meeting the 
medical problems presented by the Civil B ar wonhn 
recognition. B’itli her sister she opened a raedic.il cok 
fege for women in her hospital. 

Dr. Blackwell wrote and lectured. A series of 1k- 
tures which she delivered in England in 1859 brought 

elizarc-tu or ber recognition in 

ELIZABETH BLACKWELL ain. After the Cii-ilWar 

she settled in Englani 



American' 

woman to become a doctor. 


Her work and her friend- 
ship with Florence Fight- 
ingale and other intellK- 
tual leaders of the da.' 
opened the iva.'' 
English women to enfK 
the field of medicine. 
Her lectures and boote 
dealt largely with socia 
hygiene and with P^ 
v-entive medicine, t: e 
died May 31, 1910- a* 
her home in Hastings- 
England. 



Blaine James Gillespie (ISSO-ISOJ) TTie 
plumed knight of the Republican party was Blam» 
Like \Nebster Clay and Calhoun he disappointed 
himseli and hia friends by just miasmg the pre^ency 
Bom in Washington Couatj western PennsyJvaan 
he graduated at 17 from W ashington College At 26 
he was editor of the Kennebec Journal of Augusta 
Me lie helped orgamze the new Republican parfy 
m Maine and was a member of the state legislature 
He went to Congress where he was speaker for three 
years then to the United States Senate fie was 
secretary of state under Pres dents Garfield and 
Harrison In 1876 and agam in 1880 Blame fa led to 
win the Repubhean nomination for the prew lency 
When he d d get it in 1884 he lost the elect on 
largely because a group m his own party called 
Mugwumps threw the r support to the Dwocratic 
cand date Grover Cleveland 
Blake Admiral Robert (1599-1657) England s 
greatest admiral m the pe lod of the Cwnmonwealth 
was Robert Blake He was bom m Bridgewater Som 
ersetsbre and educated at Oxford Hs pur tan 
fellow townsmen chose him as their member m the 
Short Parliament of 1640 When civil war broke out 
m 1642 Blake loined Oliver Cromwell a parbamen 
taryarmy In 1649 he was appomted a general of 
the sea and surceeded m destroying almost all the 
Royalist fleet 

When the Dutch war broke out Bloke waged a bit- 
ter flght against the Dutch admirals De Ruyter and 
TVomp Later he crushed the Sarhary pirates m the 
Mediterranean a task set for him by Cromwell m 
1654 In the war against Spam that soon tolloned 
Blake revived memories of Sir Francis Drakes et 
ploita bj annihilating the Spanish fleet in the harbor 
of Santa Crus la the Canary Islands He died on 
his way home from this victory as hts Ship was 
iieanng Plymouth 

Blake I\iiuau{ 1767-1S‘’7) I do not behold the 
outwaid creation to me it is a hindrance and not 
action Thus ft ilbam Blake— painter ei^raver and 
poet — eaplaiDed why his work was failed with reli 
gious visions rather than with subjects from everyday 
life Few men in his tune resLsed that Blake ex 
pressed these visions with a talent that approached 
gemus He lived m near poverty and ded mueeog 
mzed Today however Blake la acclaimed one of 
England s great men of art and literature 

Blake was bom Nov 28 t7j7 m IsiodoB His 
father kept a hosiery shop ItiUiam was the third o! 
five children He went to school only long enough to 
Jeam to read and write and then he worked m the 
shopunt Ihe was 14 Seeing the boy b talent for draw 
ing Blake s father apprenticed him to an engraver 
Blake became skilled in this difficult craft He eop ed 
the works of famous painters and engravers and 
spent months in such places as estminster Abbey 
making drawings 

At 25 Blake married Catherme Boucher He taught 
her to read and wntc and to help bun in his work 
They had no children They worked together to pro- 


duce an edition of Blake s poems and drawings called 
Songs of Innocence Blake engraved both words and 
pictnres on copper plates Catherine made the print- 
ing impressions han i-colored the pictures and bound 
the booka Offered for a few shillings each the books 
sold slowly Today a copy is worth thousands of 

Blake g fame as an artist and engraver rests largely 
on a set of 21 copperplate etchings to illustrate the 
Book of Job la the Old Testament Honever hedd 
much Work for which other art sts and engravers got 
the credit Blake was a poor bus nessman and he 



preferred u> work on subjects of h a o vn cho ce rather 
than on those that publishers ass tmed h m 
Blake was a follower of Emanuel f^vedenhorg who 
offered a gentle and mystic mierpretat on of Chnsti 
anity fla poetry largely reflects SweiJenborgun 
views Songs of Innocence (17S9) shows life ns it 
seems to innocent ch Idren Songs of Etpenence 
(1791) tells of a mature person s realisat on of pa n 
and terror m the iniverve Tlis book lontains his 
famous Tiger! Tgeri Burning Br ght Milton 
(IS04-8) and Jerusalem (1804-20) are longer and 
more ol scare works Blake die 1 Aug 12 1827 
BLesciliNG Whitening a substance by takmg out 
il3 natural colonng matter is called bleacl mg W h te 
cloth and paper and often sugar and flour are bleached 
dunng manufacture The housewife adds a bleach to 
her laundry water to help remove dirt and to restore 
whiteness to the fabn'^ Human hair can be Lght- 
ened by bleaching Sunlight is the oldest known 
bleaching agent The ancient Hebrew g and Egyptians 
wetted their fabnes and set them out m the sun to 
bleach In Ireland Scothn i and Belgium fine linens 
«re stiff bteacfasd by this method 

Chlnnne compounds are the moat important chcmi 
cal blrachi^ agents Among those used are I quid 
dilonne chlorde of lime sod um chlorte sod um 
hypochlonte {used in laundry bleaches) and calc um 
hy^Mudilonte Insolation theseflgectsreJcoseoTjgeo 
and thus remove color by osidation Hydrogen perox 
ide also bteachea by ox dat on ^uifurous acid used 
m bteachicg wool works as a reduemg agent 
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BLIGHT 


Blight. When plants drj' up and shrivel, or turn had taken the first real steps to educate the blind 
yellovrish or faiwvn, or when the fruit decaj’S early. About 1784 he derised books with raised letters so 
the plant doctor saj-s that it is probably an attack of that they could be deciphered bj' touch. He then 
“blight.” Ver^’ often this is caused bj" a mildew opened a school for blind children. His book “Edu- 
attacking the leaves, but it ma}' be due to a poor cation of the Blind' (1786) led Russia, Finland, and 
supply of food and air at the roots. other nations to open similar schools. 

Blights of grains are called “rusts” or “smuts,’’ Books for the blind now for the most part are not 
because they make the grain look ^ _ printed in raised letters, but in an 

reddish or black. Some other C(\ P f O' \\\ I I ITl alphabet of raised “points” so 

common blights are “scab” and ^ . ... arranged as to represent the dii- 


“rot” of potatoes, “beet-root rot,” 
“peach leaf curl,” and “apple 
scab.” {See hlildews and ilolds; 


nopqrstuvwxyz 


ferent letters. This method was 
invented in 1829 by Louis Brailie, 
who Ixicame one of the bestorgan- 


Rusts and Smuts.) ' ' 1 V\" ? Hvra”" ists in Paris and a noted educator 

Bliihj, Enuc.vnox of. Blind, — — of f he blind. As a child he de- 


deaf, and dumb! Can you im- 
agine a more pitiable plight for a 
two-year-old child? 'This w-as the 
situation of little Laura Bridgman, 
bom at Hanover, X. H., in 1829; 


Yon see how simple the BralUe alphabet is — 
jast a few tittle dots £a various positions 
that to the sensitire fingers of the bbnd soon 
come to convey the precious message of 
books. 


lighted to play in his father's 
saddlery shop, punching holes ia 
the scraps of leather with an aid. 
One day the sharp tool slipjwi, 
injuring his eye so severely that 


nevertheless, she became a cheerful, happy citizen, he became totally blind. He thought a great deal 
and did a great deal for the happiness of others. An about the little marks the awl left in the leather, 


attack of scarlet fever in 1831 left her completely 
shut out from the world, save for her sense of touch, 
and her life seemed completely blighted. 

When she was eight years old, however. Dr. 
Samuel G. Howe, superintendent of the Perkins 
Institute for the Blind in Boston, undertook the 
untried task of developing a mind thus doubly barred. 
First the child was given a spoon and a fork on which 
were labels with the raised letters F-O-R-K and 
S-P-O-O-X. Gradually the connection dawned upon 
her, and when the labels were removed she could 
replace them on the proper articles. Then the let- 
ters were separated, and patiently she was taught to 
assemble them again so they would spell the words. 
This process was repeated with other articles, untO 
finally she was familiar with the whole alphabet, and 
knew how to spell many names of simple objects. 

Xow she was ready to leam finger spelling. A 
raised letter would be given her, and, with Laura’s 
delicate_ fingers “watching” closel.v, the deaf-and- 
dumb sign of that letter would be formed by the ' 
teacher. Soon she was “writing her thoughts on the 
with astonishing rapidity, and by feeling with 
her hands the signs made by the pereon conversing 
with her, she was soon “talking” with them. This 
education continued until she was 20 years old, and 
she developed into an unusually skilful teacher of 
blind children and was happUy emplo3-ed earning 
her own li^ing imtil her death in 1SS9. 

The Beginning of a New Era 

Laura Bridgman did not have the brilliant mind of 
that other famous blind deaf-mute, Helen Keller, and 
did not achieve such spectacular results (see Keller 
Helen). But Laura’s education was a triumph, for it 
showed that the blind could be taught even when they 
were deaf-mutes. This was the greatest advance ance 
the work of Valentine Haiij', “Father and Apostle of 
the Blind.” Hauy, a teacher of penmanship in Paris 


and the idea came that if the awl were punchri 
onl\' half waj' through, a dot would be rahed on 
the other side. With this as a basis he worked 
out a sj-stem wberebj' different variations of groups 
of little raised dots represented letters of the alphatef, 
special word and s.vUable signs, and punctuation 
marks. Educators seized upon this sj'sfein, and 
with modifications it is taught in every counfiy 
where there are schools for the blind. To persons 
w'hose fingers are not sensitive, it seems as it did to 
the newl}’^ blinded soldier, who, running bis finger 
over the page, e.xclaimed disgustedly, “Avr, it feels 
just like a sheet of sandpaper.” But to thousands 
who have mastered its characters it has opened a 
new world of happiness. . .. 

The “American braille” and “Xew York point 
alphabets former! j* used have now pven W3}’ to the 
Re\-ised braille shown in the illustration above. 

Typewriters have been invented for writing aD 
these sj^stems, and machines for embossing the cto- 
acters on brass plates, so that anj- number of impression^ 
maj' be printed 

Books for the Blind Are Costlj' 

A large number of books and several magazines are 
printed in braille as well as in raised letters. Both 
kinds of books for the bhnd are much more e^ensi' e 
than printed books. Dickens’ 'Old Curiosity Shop , 
which can be obtained at usual book prices, costs ten 
or twenty- times as much in braille and is bound in 
six fat volumes. So most blind people have to depen 
on their school libraries, on public libraries in the 
inrger cities which have collections of such books, 
and on state libraries which make the circulation o. 
books for the blind a part of their work. The United 
States government aids the work by permitting su® 
through the mails under a “frank. 
that is, without postage. 

The alphabet of raised Roman letters in combina 
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tion \Mth certain other characters is Rtill valuable 
for tho&e who are too old to lexrn the new method or 
wfioRe fingers are not sensitive enough Hie large 
letters make the hooks very bulky 

For writing braille by hand a grooved board is 
used with a perforated metal rule as a guide The 
points are impressed on soft paper with a metal j>cn 
cil This IS read from the raised side Most schools 
for the blind teach the use of the braille typewriter 
and advanced students are taught how to use an oidi 
nary typewriter The ‘ touch system now used by 
every trained typist, was origirullj devised for the 
blind Special touch devices are used to teach other 
school eubjec ts to the blind Photoelectnc seautung 
devices turn hght into sounds so that the blind <r»n 
“hear’ writing and printing (See Photoelectnc 
Devices ) 

Under the BanJen-LaFollettc Act the I^lcral gov 
emment offers rehabilitation aid to the bhn I This 
ai I administered by the Office of Vocational Relubili 
tatiQR, lacludea every hmd of help oeeded to make i 
blind person employable or capable of eanung more 
money The federal office works with state agencies 
to provide this aid PubLo schools m Iwger com 
mumties provide special teachers for blind chiMreo 

Properly trained blind persona have entered maov 
vocations They practice law and osteopathic medi 
cme Many etcel in music as performers or teachers 
Others turn their musical skill to piano tuning Blind 
people perform many different jobs m industry Thev 
handle such machine tools as drills and punch 
presses and the> are especially skilled at assembling 
and packing small manufactured items Seeing 
eye ’ dogs guide many blind persons as they move 
about indoors and outdoors {tee Dogs) 


BLOOD 

BUSCKaDE a blockade is a barrier It stops peo- 
ple from entering or leavmg a pKce In warfare a 
blockade used to mean a naval patrol around an 
enemy a seaport that stopped aJJ sea troffii Today 
the word blockade ’ means anv barrier to the pas- 
sage of men supplies or communications m or out of 
a country at war 

Dunng the Civil War m the United States the 
Union naval forces set up a blockade around the Cnn 
federate seaports The South could not receive ship 
menta of food or munitions by sea nor could it ship 
cotton to England its best customer Sometimes 
swift blockade-runners sipped past the Union naval 
patrol ships but effective use of the blockade helped 
decide the final outcome of the war 

Use of the old time naval blockade was based on 
intcrnatioTul laws arnved at in the Declaration of 
Pans in IS56 and the Declaration of London in 1000 
These required that a blockade was to be formally de- 
clared and that it was not to extend beyond the ene- 
my* coast hoes The laws were made to protect the 
nj^l* o( neutral rations who wanted to ship to any 
of the nations at wor 

Naval blockades were used m both World Wars In 
the second World War the Allies also used diplomatic 
an I tia'Ie pressures to stop shipments at their source 
They made trade agreements with neutral nations re- 
quired neutral ship* to carry cargo-approval eertifi- 
cates ( navicerts’’} issued by Allied officials and re- 
fused business to those who traded with the Axis 
Both sides u<ed devious methods to smuggle critical 
war materuls out of neutral nations and past tlie 
blockades The most effective naval blockade was 
the one used by the United States agam*t Japan 
{See n/so World War, First World War, Second ) 



BLOOD— LIFE 
STREAM of the BODY 

"DLOOD The life fluid of our bodies is blood It 
^caritea food and energy to all the body cells Blood 
helps ke^ ua warm It carries away wastes and 
it fWits off the vonstant attacks of diseage and 
decay 

niien blood stops fliwing life ends If the blood 
supply to the brain stops for a few second* we fimt 
The airplane pilot leveling off after a power dive 
may ‘ black out’ because the vnolent change of direc- 
tion drains blood from his head 

In a retl sense Wood w a medicine Sick, injured, 
or wouniled people often need more blood than 
tbeir bodies can make A woundecl soMier for ex- 
ample may need as many as 30 pmts of additional 
blond dunng treatment A hesUhy adult can donate 
» pint of blood every few months without harm be- 
cause the healthy body soon rebuilds its own supply 
DnnatiDg blood is safe absolutely painless, and takes 
only a little time The donated blood is held to any 
one of eeveral forms until it is needed for use 
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Normal 

Blood 


Anemia 


Blood donation is the duty 
of every healthy adult. In war- 
time vast supplies are needed. 

In peacetime there must be 
enough to treat the sick and in- 
jured and to build up emergency 
supplies. The person who gives 
blood has the deep satisfaction 
of knowing that he is helping to 
save another’s life. 

Blood normally makes up 
about Jrf 3 of our total weight. 

Thus a man weighing 1S5 pounds 
has about 12 pounds of blood, or 
about 53 ^ quarts. Blood is a 
mixture of liquid and solid parti- 
cles. The most numerous par- 
ticles are the red corpuscles, 
which give the blood its color. 

There are about 300 milhon of them in a drop The 
whte cojpusdesjK larger; they number about one to 
exerj- /OO of the red. For every 20 red corpuscles 
there IS about one tmy platelet. The liquid which car- 
ries these particles, or cells, is called plasma. 

The Work of the Blood Cells 

cells’’’! also called erythrocytes (“red 

cells ). Each red corpuscle is a sac, holding a sub- 

fwoh Aemog/o6m. Tliis consists of Icmatfm 
hich contains iron, and ghbin, a protem. The red 

aen Thl ^ hemoglobin picks up oxy- 

gen. The oxyhemoglohn thus formed makes blood in 
the arteries bright red. As arterial bSod Ives 
to the capillaries, the corpuscles give up some ox-ygen 
^smg oxy'gen darkens the blood Tliat is whx-^r^- ' 

tLT” ‘'■"“ 8 '' ‘I*' »k „ 100“ 


BLOOD CONTENT AND CLOTTING 

C=55i !F 



Clotting Unclotted 
of Blood Blood 


Normal and anemic blood have different cell 
rioTm marked by lowered hemo- 
blood produces 

fibrin that forms a net around the red cor- 

a wound. 

Without fibrm blood cannot clot by itself. 


There are two chief kinds of 
white corpuscles. About 74 per 
cent are leucocytes and about 22 
per cent are lymphocytes. The 
remainder are called monocytes 
A leucocyte has a many-lobed 
nucleus. It is about one fourth 
larger than a red corpuscle It 
moves independently and can 
even work its way through the 
capillarj^ walls. 

The leucocjdes devour harm- 
ful bacteria. Because “eating” 
is their main job, they are some- 
times called phagocj’tes (from 
the Greek phago, “I eat”). 111160 
bacteria enter tissue through a 
skin break, thousands of leuco- 
cj^tes come from nearby capil- 
laries and attack them. Alany leucocj'tes die but 
new ones move in. The accumulation of dead bac- 
teria, leucocj'tes. blood, and dead cells is called “pus.” 

A Ij'mphocj'te is smaller than a leucocj'te and has a 
bean-shaped nucleus. It helps repair tissues damaged 
when leucocj'tes and bacteria fight. Lj'mpliocj'tes 
are made in the Ij'mph nodes and other Ij'mphatic 
tissue. Monocj'tes are phagocj'tic and are believed to 
help the leucocjies free the blood of foreign matter. 
Tl^' perhaps originate in the Ij'mph nodes. 

The blood’s tiniest particles are the platelets. Thej 
are onlj' one fifth to one tenth the diameter of red 
corpuscles. IMien platelets come in contact with 
am or anj' other foreign substance, thej' disintegrate, 
uberatmg a substance which helps blood to clot. The 
origin of platelets is unknown. Thej’ maj' be frag- 
ments of red corpuscles or thej' maj' be made inde- 
pendentlj' in the red bone marrow. 


Plasma, the Vital Liquid 
the blood cells make up somew hat less than half the 
BLOOD DONATTnrcc avtt^ ''o ume of blood. The rest is plasma. About 90 per 

Blood Cells of Donor TRANSFUSIONS ARE SAFE, PAINLESS 

Test for 


Mixed with Recipient’s Serum 



Rh Factor 


Bad reaction 
(Incompatible 
Blood) 


Normal Blood 
Picture 
(Compatible 
Blood) 


reaction sho^ the ceUs forming a bad 
l^e normal blood. Donor's and recipSs litnS^?'* '^“'bon looks 
because Rh-f and Rh“blonlnfbs are studied for 
At the right, a donor is givmg blood. The be mixed, 

less, and t^es only a httle time. The insert >s safe^ 

blood shipment bottle, with a staple Ini^Sed’fmtesSl'” * 



Rh- 

(Minus) 
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cent of plasma is water Plasma 
a da in respiration by carry ng 
both OTygen and carbon dioxide 
{see Respiration) It helps d ges 
tion by carrying digested food to 
the cells (see Digest on) Hormones 
and other glandular substances 
travel in plasma (see Hormones) 

\accines antitoxins and sulfa 
type blood ant sept cs are carr ed 
by the plasma 

Pbsma carr es many nitrogen 
compounds such as am no ac ds 
urea and certain proteins such as 
albumin It carries sugars fata an I 
vital mineral salts Plasma trans 
ports wastes and delivers excess 
foods to the Lver and other sh rage 
regions It supplies the aweat 
glands and the digestive glands 

The chemical composition of plas- 
ma must remain almost constant If 
the blood became more dilute red 
corpuscles would swell and burst 
If It became more concentrated the 
red corpuscles would shrivel Thus 
natec taken m by plasma from the 
intestmes is balanced by nhat t 
g ves up through the kidnejs All 
its exchanges Ahe mads through the 
cap llary walls (i?es also Kidneys 
Liver Lungs Skin) 

Among (he most active uigred 
ents of plasma are substances called 
plobuline prothrombin and fibnno 
gen Globulins help ma ntain the 
viscOB ty of blood and also carry 1 
immumty against certain mfeo 
t tins Prothrombm and fibrinogen 
are clott ng agents When blood 
w exposed to air these dotting 

agents form a threadl ke substance ® 

calle I Jfbrtn Fibrin enmeshes the 
red corpuscles Lke a net and then si nnks to prevent 
further outflow of blood A flu d called serum is 
pressed out as the fibrin shrinks Serum is s mply 
plasma from which fibrin is removed 

■ Helper 


WHERE BLOOD CELLS ARE MADE AND DESTROYED 



a (be lifecrcl’ 


a large ven m the upper part of the chest Pres 
sure on the lymph vessel walls caused by breath 
mg and other body activity keeps the lymph 
moving 

Along the lymph vessels he enlargements called 


Cloaly ,11 ill M blood 1, lyoiph . cl»r yoltaiJ. Ijmph The node, 11 ter out perl.e le. sueh 

h,o,d ih eumond, the bSy eelle By me™, of itafud eoot .h.eh eoter Ike oeplIWr™ 
the lyiepb cell, eet 0 me" md >’'"1 “* f 1 2 

«od«,l.p,cd»c..taktotb.blood d,?W The™ do 


and Lontsws much less protein than blood plasiM 
Lymph circulates constantly After reaching the 


^mph vessels (the lac/eals) m the small m 

test ne and thence through the lymphat c system into 


idympn circulates constantly /xivci Ph \ k olnrrvl 

It returns to the blood stream It may pass back theblowi (*« Physolo^) 
through the capillary walls or it may return tbi^h 

the l^mpha/ic system This cons sts of ® hnigs"ai>d by radiation from the skin To mamta n 

S? .’iS d-U«^ .„™,lbodytop.Pilure„.Ilk.od.„„..lbe, beeb 



loss must be regulated. In part this is done by the 
sweat glands (see Skin). Another part of the control 
is exercised through the capillaries. In the cold the 
temperature-regulating neiwes cause the capillaries 
of the skin to contract. Thus less blood circulates 
near the skin and les heat is lost by radiation. In 
warm weather capillaries axpand, increasing heat loss. 


Blood Tests and Blood Deficiencies 
Blood tests are widely used m medical diagnosis. 
They take into account the proportion of red and white 
cells and the chemical composition of the plasma. A 
simple blood count is made under a microscope. Red 
corpuscles in a standard sample of diluted blood are 
counted and the number per cubic milhmeter is com- 
puted. About 5 million is normal. A differential 
count shows the proportion of the different tJTJes of 
corpuscles. The normal total for all wlute corpuscles 
is from 5,000 to 9.000 per cubic millimeter. Chemical 
tests determine the excess or deficiency of calcium, 
phosphorus, sugars, proteins, urea, uric acid, and 
cholesterol. 

The measurement of the pressure of blood in the 
arteries is useful also in making diagnoses A flat 
rubber bag, called a cuff, is wrapped around the pa- 
tient’s arm. The cuff is inflated to an air pressure 
sufficient to match the pressure of blood in the large 
arterx’ of the arm. The pressure is read from a mer- 
curx- manometer connected with the cuff. Pressure 
exerted when the heart is contracting is the systolic 
pressure; the lower pressure, when the heart is re- 
laxing. is the diastolic pressure. (See also Heart.) 

The usual systolic pressure in babies and cliildren 
is 75 to 90 millimeters of mercun.-; in young adults, 
100 to 130 millimeters; and in older persons. 130 to 
150 millimeters. Diastolic pressure is usuallv from 
30 to 50 millimeters below the systolic p^sure. 
Blood pressure changes in emotional situations. 

Anemia is the general name for deficiencies in 
the mmber of red co^uscles or in the amount of 
hemoglobin they contain. Some anemias are the re- 
of faulty diets. Others, as pernicious anemia, are 
deep-seated diseases. An increase in the number of 
white cells usually takes place whenever infections 
occur m the body. This is a normal response to 
bactenal invasion and it helps phvsicians diamio^e 
diseases due to infection. 

In hemophilia the blood does not clot sufficientlv 
to stop bleeding, and minor wounds, bumps, or bruise 
may prove fatal. It occurs only in men and is inher- 
ited only tlmough women. The sons of a hemophilic 
father Mill be normal, but the daughters, without 
showmg the disorder, may hand it on to their sons. 

Blood Tj-pes and Transfusions 
Human blood has sharply different tiTies or groups 
One classification recognizes four ti-pes. called A b’ 
AB, and 0. Persons of the same blood tx-pe can’ ex’ 
change blood safely. IlTiere blood tj-pes differ the 
following rules apply: ’ 

People of tx-pes A or B can receive blood from those 
of tx-pe 0 and gix-e blood to those of tx-pe AB- but 
persons of these first two types cannot e.xchange blood 


Tliose of tx-pe AB can receix-e from persons of all 
other tx-jies (unix-ersal receix-ers), but can give to 
none outside their own group. 

Those of tx-pe 0 can receix-e from no other groups, 
but can gix-e to all others (unix-ersal donors). 

The xx-rong t 3 'pe of blood entering a person's circu- 
lation immediatel}- agglutinates. Its red corpusds 
clump together, forming tinx- clots xxhich block the 
capillaries. This is beliex-ed to be caused by the r^ 
action of certain complex substances in the plasma 
of the recei\-er (agglutinins) and corresponding Fub- 
stances in the red cells of the incoming blood (aeg’u- 
tinogens). The blood of unix-ersal receix-ers (tx-pe AB) 
lacks agglutinins and has no effect on incoming blood 
The blood of unix-ersal donors (tx-pe 0) lacks agglu’r- 
ogens and is not affected bj- agglutinins in the ir- 
ceix-er’s blood. 

Blood plasma, from which all red corpuscles hax-c 
been remox-ed, is often adequate for transfusions 
and does awax- with the problem of matching bM 
tx-pes. IMiole blood for transfusion max* be kept in 
refrigerated blood banlcs for sex-eral weeks; liquid pl^ 
raa, for several years. Dried pbsma may be kept in- 
definitelx- xx-ithout refrigeration and ne^s only the 
addition of sterile water. 

The Rhesus, or Rh, factor was first studied in the 
blood of Rliesus monkex-s. If people hax'e tliis factor, 
thex- are Rh positix-e. If not, they are Rh negatix'e. 
If an Rh negative person is gix-en an Rh positix-e blood 
transfusion, his blood dex-elops antibodies to fight 
the contrasting factor. Afore Rh positix-e transfusiori 
max- cause illness and ex-en death. The unborn child 
of an Rh positix-e father and an Rh negatix-e mothe. 
xvill probablx- develop Rh positix-e blood. There is no 
direct connection between the mother’s bloodstream 
and that of her unborn child. Hoxxex-er, anti-Rh sub- 
stances manufactured bx- the Rh negatix-e mother gc- 
into the unborn cliild’s Rh positix-e bloodstream. 
causes sex-ere, possiblx- fatal, illness in the cluld. 

How Blood Circulation Was Discovered ^ 

The ancients beliex-ed that the arteries contain? 
air and onlx’ the x-eins had blood. The Greek phx-sicCT 
Claudius Galen, in the 2d century .x.n.. demonsfrat^ 
that both arteries and x-eins contain blood. He 
thought the blood went out and back in the arteries— a 
k’md of ebb and flow — and similarlx- for the veins rj 
xvith a different kind of blood. A' direct connection 
between arteries and x-eins was not thought of o* 
manx- centuries. 

In 162S Dr. William Harx-ex-, a London 
and teacher, published a book in which he sliowed t n 
veins carry blood to the heart and the heart pumP' 
the blood into the aorta and the arteries. 
not actuallj- discox-er the minute capillaries w 
connect arteries and x-eins. These were found bx’ tM 
Italian, Marcello Alalpighi, in 1661, and bx" the , 
erlander, Anthonx' x-an Leeuwenhoek, in 1669, xxi 
their newlx- inx'ented microscopes. Students in scien 
classes can study capiUaries in the webbing 
the toes of a lix-e frog. The microscope shoxys t c 
how blood corpuscles mox-e through the capiUa'’®- 



BloodrOOT One of the lovel est but most fragile 
flowers of early spring is the bloodront In April and 
May it pushes its delicate white blossom upward 
wrapped in silver green leaves in open wondlands 
from Canada to Florida and west to h>ebraska and 
Arl^nsas The first warm sunshine opens the flower 
with its yellow stamens and from 8 to 12 white petals 
but rain or wind soon blows the petals away 
The plant is named for the reil juire which noses 
from broken stextis and roofs In Irfcr days it was 
taken on a lump of sugar to cure 0014,! s and c Ha 
The dried roots (called sangu naria) contain an alka- 
loid (sangumarin) which 1 as medicinal val le as an 
emetic purge and stimulant Amer tan Ind ans used 
the juice to dye grasses and quills and for war paint 
The two-inch blossoms grow on plants about c ght 
inches high Thebloodrootiaaperenn 1) of the poppy 
family Its scientific name is Sangutnann canadenstx 
(For picture in color «« Flowers 1 
Bluebell We often hear about the bluebells of 
Scothnd Theseflowers however grow nuuiny other 
lands They are cominoa is the n-eW parSa oS 

Canada and the United States fro n coast to coast 
Bluebells are named for the plant s bell shaped 
hlMsoms The flowers are not always blue Some 
kmds are violet purple or white The tall slender 
stems grow from a few inches high to several feet 
The leaves are narrow and Unrelike The plants grow 
year after year in shaded moist areas and also upon 
tnanyinountains Theybloora from June toSeptember 
Bluebells belong to the genus Campanula (m Latin 
1 ttle bell ) which includes about 250 spec es 
The bluebell of Scotland is also called the harebell 
{Campanula rolundifoUa) The tall bellflower 
(Campanula amerteana) is a more southerly species 
found from Canada south to Arkanw and 
Florida The most popular garden species is the 
Canterbury bell (Campanula medium) In the 
United States the name bluebell is also applied to 
the Virgnia cowslp or lungwort {Sterienaia nr 
jimco) (For illustrations in color of the bluebell 
an 1 of the Virgmu cowslip e'e Flowers J 
Blueberry Like the cranberry the blueberry b 
nature s free gift Our chief market supply of this 
del Clous fruit comes from erlensive patches of wild 
bushes in scattered areas of Canada and the United 
States Attempts to cult vate the blueberry failed 
until scientists discovered that in its wild state it is 
always associated with a nitrogen^athermg fungM 
which grows on its roots This fungus Winves best 
in an ac d soil composed of peat and sand 
bluebernes produce their fruit in clusters but the 
mountain blueberry and the related plants of Europe 
and As % hear the fni t singly All cuitjvated bJiv 
berries are hj bn Is of the highbush spec es developed 
B nee 1900 by Frederick V Coville chief botanist 
of the United States Department of Agnculfure 
and Eluabeth C ^Vhlte of New Jersey New Jersey 
hds the largest acreage 
Six species of wild bluebernes are market^ 
mcrcially The most important is the lowbnsn 


~~ — BLUEBIRD 

(1 ocaitiiun aitguslifohum) which grows from Maine 
to Mmnesota and southward m the Alleghenies to 
West Virginia The blueberry barrens of Maine 
cover an area of about I5f> 000 acres The highbush 
blueberry (I eorymbosum) 10 to 15 feet in height 
grons from Maine to ^^lchIgan and south through 
Geoig 4 The dryland blueberry or low huckle- 
berry (P pallidum) one to two feet h gh is impor 
tant m northern Alabama Georgia Alaryland and 
Ttest Virginia The Pacibi criait has the evergreen 
blueberry (I oraJum) The branches are shipped 
east to be sold for decorative purposes under the 
name of evergreen huckleberry The mountain 
blueberry (V membranaerum) grows chiefly on the 
hgh slopes of the Cascades The rabh teye blue- 
berry (J tirgaium) is the chief commercial species 
of the Southeastern states 

The name huckleberry is properly applied to 
the rehted geius Gaglitsaeia Both are n embers 0/ 
the heath family Encaceat True huckleberries are 
more acid than btuel err es and are shiny black In 
Cirrtrpe the blueherry ) myrttUit is asHed the 
bIberry or whortleberry m America whortleberry 
is another term for huckleberry 
BLUEBiRti One of the e irl est voices of the north 
ern spring is the bluebirds sweet plantive warble 
In spik of Its sad I ttle song this brill antly colored 
bird IS the eymbol of happiness Like its namesake 
m hfoelerliock s story it is found in common places 
Keeking the companionship of man m fields orchards 
and gardens 

The Lest is always placed m some cavity^ hollow 
apple tree abandoned woodpecker hole rotted fence 
post biid box even m rural mailboxes The bottom 
18 lined nr (h dry grasses on which the female lays 
four to SIX bluish white eggs A wise farmer pro- 
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BLUEBIRD 


tects bluebirds, because in summer the\- eat harmful 
insects. In winter they eat wild berrj' seeds. (For 
pictures in color, see Birds; Egg.) 

Bluebirds belong to the thrush familj’ Turdidae. 
The scientific name of the eastern, or common, blue- 
bird is SiaUa sialis sjalis; length, 7 inches; upper parts 
bright blue, tipped with rust in fall; throat, breast, 
and sides, chestnut; female, grajish blue, underparts 
paler than male; range, east of Eockies, Labrador to 
Florida; winters from middle states to Gulf. It is 
the state bird of Missouri (official) and New York 
(unofficial). 

The mountain, or Arctic, bluebird is 5. currucoides; 
length, 7j inches; cerulean blue; female, brownish 
gray with blue wings and tail; range, mountains of 
western Xorth America; winters in southern United 
States and ^Mexico. It is the state bird of Idaho and 
Nerada. 

The western bluebird is S. mexicana ocddcntalis; 
length, 7 inches; upper parts purplish blue and 
chestnut, underparts chestnut; it ranges from western 
Nevada and Idaho to the Pacific coast and north to 
British Columbia; it winters in Me-vico. 



Bluebonnet. The grace- 
ful bluebonnet is the state 
flower of Te.vas. In March, 
after the early rains, it 
spreads wide carpets of blue 
across the central and south- 
ern prairies of the state. 

The blueboimet gets its 
name from its small flowers. 
They grow in a loose cluster 
on a foot-high stem and look 
like tiny blue sunbonnets 
of the kind pioneer women 
wore. The blossom has a 
spot of red where four of the 
five petals come together. 
The seeds grow in wiry 
pods. YTien the pods are 
ripe, they spring open and 
scatter seed. 

"ne bluebonnet is one of the lupines and belonns 
to the pod-beanng family (Leffuniinosae), The scien- 
tific name is Lupuuts subcamosus. Eeserablinc it 
and considered the same flower by many botani=t<= is 
the Lupimis texensis, aho of Te\as. ' 
BltopRINT. Copying architectural and eiigineer- 
ing drawings once requhal hours of tedious work. 
Bluepnntmg, which came into use about 1876 made 
It possible to get copies mthin a few minutes ' 
Blueprat paper is a tough, white paper made sensi- 
tive to hght by a solution of iron salts. A drawine 
mked on translucent paper or cloth is held tiehtlv 
against a piece of blueprint paper and exposed to Lht 
Light passmg through the drawing turns the c^i' 
teed paper blue e.xcept where the lines of the diiwine 
block It. After e.vposure the blueprint paper is washed 
m clear w-ater, and the plans appear as white lines on 
blue. Sir .Tohn Herschel discovered this process in 1840 


In spring, Uiese tine wild 
flowers color the Texas 
plains. The bluehonnet is 
the official state flower of 
Texas, where it is abundant 


Other methods are also used to reproduce drairings. 
Yandijhe prints, which must be fixed in h}po, have a 
brown background tone. Positive prints, with dark- 
lines on a white ground, are made on special positive 
paper; thej' can also be made on ordinary blueprint 
paper by using a blueprint or Yand 3 -ke as the "origi- 
nal.” Posilii'c Ozalid prints are made directly from a 
drawing and are developed in ammonia vapor. 
Boa constrictor. Often the name “boa con- 
strictor” is looselj' applied to anj- large serpent that 
crushes its pre}' in its powerful coils. The name, how- 
ever, properlj' belongs to two snakes which are native 
to tropical South America, the true boa constrictor 
and the anaconda. Tlie former lives in drj- bushy 
regions and the latter in swampy' places. Both difer 
from the pythons, which live in the tropical regions c: 
the Old World. 

The boa constrictor sometimes attains a length o; 
12 feet and the anaconda a length of 30 feet. Tee 
boas have no poison fangs, but their powers of crush- 
ing are great. They can swallow whole animals 
large as a small dog. After feeding they remain torp'i 
for several weeks to complete the process of digesfion. 
During this period they are easily captured or killed- 
(For picture, see Snakes.) 

Boar. Hunting this ferocious species of wild swice 
was once a favorite sport of Europe’s kings and 
nobles. A special breed of dogs (boarhounds) was 
developed for it. During their long rule in India, te 
British hunted a similar beast from horseback with 
lances. They called the sport “pigsticking.” 

The wild boar of Europe is about four feet loa? 
and is covered with bristles and grayish-bbek hair. 
It is larger than most breeds of the domestic hog, an 
its formidable tusks and savage spirit make it a dan- 
gerous foe when brought to bay. In a fully 
male, the great tusks of the lower jaw curve over th- 
snout and are useless. Then the boar uses the protrud- 
ing teeth of the upper jaw as weapons. Boare 
in the forest and wander about at night to 
roots, herbs, and grains. They will abo eat smaJ 
animals when they can. 


A FIERCE FIGHTER 




Select fie came of &ut 
pean wild boar Sui teroj 
it ia found in 1 
ere Africa an 
nortbem Aaia. la tauly pie 
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Germany but 

Engtand Tlie Indian wild 
boar Suaerulafua ii ebgbtly 
taller tbaa tbe Eoropean 
The peccary of Texaa and 
Menco u much smaller It 
wse the only teild bog m 
North America when the 
white men came 
BOdSOS OF TRAZIC 
A large floor is crowded 
with men who are shout- 
mg and signalmg wi th their 
fingers hlessenger boys 
dodge through the throng 
Such is the usual scene m 
the gram exchanges where 
the nation s graui crops 
are marketed 
A gram ewhange — 
called Board of Trade 
in Chicago Chamber of Commerce in Mmneapol s 
and by other names elsewhere — is a special market 
place Oolya toemberof theerchaogecap traleupoo 
Its floor but anyone w ho w ishes to buy cc sell can give 
his order to a member The member acts as a broker 
and ebargee a fee called broKeragt for the service 
Trading u done in diSerent pita foe the various 
grains Offers to buy or sell are made Wgely by 
hand signals A trader offers to buy by h<>ldu>g up 
his hand palm toward himself and moviag it in He 
oSen to sell by bolding the ptdm outward and moviDe 
It toward other traders 

The amount of gram and price are shown by finger 
signals One finger held wrticotii/ means 5 000 bush 
els All five fingers mean 25 000 bushels To show 
price a trader turns his hand horizmtaClti and gives ooe 
of the price signals shown m the picture on this page 
Since every trader knows the pnee to the nearest cent 
only the fractions need be diown by signal 
UTien another trader n willing to take theeffer be 
nods across the pit Then the two tradeis note the 
transaction on their tradmg cards If any add tional 
information is needed traders rail it out After trad- 
ing in tiie pffy ends ibr thg every ifansachon 
noted on the trading cards is faithfully fulfilled even 
though fortunes may be lost 
The price quotations m all leading exchanges are 

Immediately telegraphed everywhere If the price dif 

ference between two markets should becoine greater 
than the cost of transportat on between them traders 
Will buy m the low price market and at the same tut® 
sell equal quantit es in the high price one Tb« 
process called arbtlraging keeps gram prices reast® 
ably equalized all over the world except when tanu* 
or other restrictions mterfere 
Sales of gram for immediate delivery are calBQ 
spot 6a/e% and the gram is cash grauj A more 
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specialized activity is trading in fiUures. A "future” 
is a contract to accept or deliver grain during some 
specified month. The seller usually does not possess 
the grain he contracts to deliver, but expects to buy 
it at a lower price before the time of deliverj-. An 
example will maie clear the nature and x-alue of 
such trading. 

Suppose that in June demand for wheat is normal, 
and good crops are in sight. During July, new winter 
wheat will enter the market {see Wheat); tliis should 
cause lower prices. In June, therefore, traders will 
sell “July wheat” — that is, agree to deliver wheat 
in July — for less than the June cash price. If, how- 
ever, conditions indicate that prices will go up in 
July, traders will demand an advance upon June 
prices for July wheat. 

A trader who buj's under this arrangement is said 
to be “long Jul}' wheat.” The seller is “short Julj’” 
until he “covers lus trade" bj’ purchasing the grain. 
If the price goes lower, as he expects, he makes a 
profit; if the price goes up, he loses, since he must 
deliver the grain, regardless of cost. Therefore he is 
speculoling, or accepting a risk in order to profit if he 
has judged price trends correctly. 

Usually the trader furnishes a certain percentage, 
called margin, of the money required; the broker sup- 
plies the rest. If the price goes down, the broker 
“closes out” the trade before any of his money is 
lost, and the trader loses his margin money. But if 
the price goes up, the trader gets a large percentage 
of profit, since he gets the profit after hax-ing sup- 
plied only part of the money required. Traders who 
operate in expectation of rising prices are called 
bulls; those who expect falling prices are bears. 


The LURE of BOATS 

^O.VTS AXD Boxtixg. Thousands of years ago men 
discovered that they could use a log to support 
their weight on water and thus cross the rivers and 
lakes that lay in their way. Soon they found that 
they could support themseh-es better by making a 
raft of several logs. Then by degrees they learned 
to hollow out single logs to form crude canoes and 
to harness the wind with sails. 

Is obody knows when or where these first steps were 
taken. We only know that as far back as we can trace 
the storj', men had boats of some sort. The first 
white men in America found the Indians paddling their 
graceful birchbark canoes up and down the streams 
Much of the pioneers’ exploring was done by the aid 
of such canoes— so light that the trax-efe could 
cany^ them long distances over the rough trails or 
“portages” that separated one river or lake from 
another. {See Canoes and Canoeing.) 

Boats differ from canoes chiefly in being more 

sturdily constructed and consequently heaxier.Sex-eral 
tjqjes of craft are classified 
as boats: the small rowboat « dinghy— a smau 
propelled by oars; the flat^ aboaM ia“ser^«af?yra 
bottomed punt propelled by a pop°la? ** 


Futures contracts are paid for when they are made, 
not when the grain is delivered. Therefore a farffiE: 
can sell wheat and get the moneyy if he likes, even 
before the wheat is grown. Flour inillers also can bur 
a season’s supply of wheat whenever they think price: 
are favorable; but they benefit even more by bein" 
able to hedge their purchases of wheat. 

Wliencvcr a flour miller buys wheat, he hedgs the 
purchase by selling an equal amount in the fuhirei 
market. If thereafter the price goes up, he loses cn 
his futures, or short, sale; but he gains equally from 
the increased value of the wheat he owns. Lotrer 
prices make Iris wheat worth less; but the loss is bsl- 
anced by his profit from the short sale- As rapidiyas 
the wheat is milled, he “remox'es his hedges" by id- 
filling his futures contracts. Thus he transfers all 
risk of loss to the professional speculators, who make 
a business of assuming these risks. 

Exchanges also are maintained for spot sales and 
futures trading in wool, cotton, rubber, coffee, sugar, 
butter, eggs, silver, and other commodities. These 
exchanges perform useful sendees, but they have been 
subject to abuses. False prices have been establiskei 
by' 'bvash sales” — sales made by one broker to anothK 
who is acting for the same trader. Another abuse n 
cornering (he market, that is, buving up all the exit- 
ing supply for some contract month. Then traders 
who are “caught short” must pay the speculator anj- 
thing he asks, to get the grain they need to fulfill th’ui 
contracts. To prevent such abuses, the United Srij®’ 
in 193G established a Commodity Exchange .Vdidnar 
tration which had power to rebate trading. Lakr 
it was reorganized as the Coniniodif}’ Exciuinge 
Authority, under the secretary' of agriculture. 

a?td BOATING ^ 




pole thrust against the bottom of a 
^lallow stream the fisherman s hea\7 
dory the lifeboats of ocean liners 
the houseboat the scow used tor haul 
mg sand and other materials and tl e 
narrow racing shell 

Rowing Contest* 

The needle-shaped racing shell la con 
structed almost solely for speed An 
eight-man shell is about 62 feet long 
and 2 feet wide It is planked will 
cedar little more than an eighth of an 
inch thick and weghs somewhat less 
than 300 pounds The hull 1 aa out tfc, 
gera which support the rowlocks and 
sliding seats for the oarsmen Oars are 
of two types Sueepa are about 12 feet 
long and sculls about 9 feet Both are 
made of tough spruce wood 

In sweep-rowing each man of the 
crew handles but one oar wlereas in 

seuUmg each man handles two In single 

leuUinE matches each man rows for 

bmself Tie most popular form of com 
petit on IS eight-raon sweei^rowmg 
The crewmen of an e ght are numbered 
successively from bow to etern Tm 
number one man however is called ine 
bow oar and number eight the 
stroke oar The co-awain who steers 
and pvee boat-handling orders to the 
crew Bits in the stem facing forward 
The stroke oar has the greatest respon 
sibility for wuming a race He mU the 
best (tiimng) of the rowing This is 
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ibility for Winning a race He mU the '* *** 

pest (timing) of the rowing This is . . Many people find that rowing an ordinary rowboat 

aually between 30 and 40 strokes a imute ^ th^5l««tnt and healthful e wcise Almost 

member of the crew acts as capUin every beginner however mokes the mistake oflettmg 

cial responsibutie* afloat SWdo all the work o rowing, , Instead he 


p^ry beginner nowevei — 

cial responsibiaties afloat his anas do all the work of towing ““ 

pawertuUjbmllinenbeaiaeo»hiig>»t«^^i^ „( ha bick T. SluS 

B^tamina required in competitive rowing Ibe nv ge To begin H e rower leans forward wi^ back 

w^t of crew ruembers n often mote to 175 *«» „„3„toed and feet 6rmly bmeed He 

Kirid. The .oi»..m however ,e idw.y. W;t -<l ,h„ mdee ol the oar. 

Tueferablv should wergh no more than U5 polity *ster and leans back with them stdl keep ng his arms 

’ me ™sfh7ous itmg m.tebe, m "fgh. Back and leg. ..pp>y .>■ th- dnve d^g 

those of Eugland sod North Ameno Ibe , ho ^it of the stroke Towiud the ead f ke ‘Iroko 

held ou the ThsmesBiverruEngburd ’ hoT » f«re.d back as far » posubl. he use. 

In the United States \«teni aneetotheair 

the, have defeated ““«• °hha L” «boolr 


t rollcEC crews over snorip 

irrecent yea'rs a number of ®‘|oiae 

situated near water have Uken up ro ^ 

womens colleges also make rowing giuur 

their athletic program 


5 ™l‘w.”rrS are S for 'of HI 
Sa. >5}^ feet) »d Star tot. (IS feet) 
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GAFF 
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The America’s Cup race has been the most famous 
yachting contest in the world since 1S51, v^hen the 
schooner-yacht America won the cup in a GO-mile race 
around the Isle of Wight. Between 1S70 and 1937, 
American 3 'achts won from 16 British challengers sent 
over to take back the trophj'. Sir Thomas Lipton 
failed in five races with his Shamrock boats. 

The sloop, or one-masted boat, is the favorite tj-pe 
for yacht racing. The catboat, the most popular craft 
for amateurs, is a small sloop 
without a jib. For cruising, 

3 ’'achtsmen favor two-masted 
craft, which ma 3 ’’ be schooners, 

3 "awls, or ketches. The drawings 
on this page show the rigs of 
these different boats. 

Hulls vary with the purpose of 
the boat and the waters it is 
intended to sail. On small inland 
lakes, for example, a flat hull 
with a deep centerboard or tlun 
keel is commonly used. On the 
Great Lakes and the ocean, it is 
necessary to ha%'e a deeper hull 
and a weighted keel if the ship is to be seaworthy 
wheii waves roll lugh. Often a motor and propeller aii 
provided powerful enough to drive the craft a few 
rones an hour m case of calm. 

the sails to take advantage of the wind. The simplest 
sad action occ^ when a sail is spread so that it is 
toven square before the wind. But suppose a wind 
from the north is blowing upon a boat headed west. 

TMt: T7T1lfT? 


CRUISING AND RACING RIGS 

GAFF AND 
TOPSAIL 
RIG 
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rigs has the same area of sail. The 
'■'.E ¥ **>« steadiest; the Morconi, 
With its high reach, is best for racing; the gaff rig 
IS a nappy medium. As the drawmgs indicate, 
pan IS the spar at the top of the maiosaU. 


the '*ga0’’ 


going more than a little to the southward (theano:* 
it does go is called “leeway”); but the wafer offershi 
little resistance to westward movement, so fhe kti 
slips along readil}' in that direction. The exact kL' 
sail and rudder needed to accomplish this mov£r*i‘ 
will vnr 3 ' with the design of the vessel and ctb 
factors. Common applications of tliis principle to til- 
ing, and some of the technical terms used, are pTs; 
in the accompan 3 'ing diagram. 

Tlie handling of sails map h 
understood from considering tl' 
"leg-o’-mutton,” or triangdir 
sail used on many sloop: It’ 
vertical forward edge of theEsl 
is fastened to hoops, winch sli 
up the mast as the tip is drax; 
upward b 3 ' a hab’ard. The k*- 
tom edge is fastened to a bees 
or horizontal spar, so attachd 
at its forward end that it ra 
swing from side to side about L’ 
mast, swinging the sail with if 
much as a door turns on 
hinges. The other end k fastens 
b 3 ' block and tackle to a convenient mountmg on tb' 
deck, so it can be let out (“paid out”) to either a 
or hauled close in to the centerline, as the 3 ‘achts 
desires. A jib (tlic triangular sail before the 
handled simi]arl 3 % save that it has no boom, and ‘ 
hoops on which it runs are mounted on the foresta.i 
the cable from the tip of the mast to the bow. 

Every large sail bears on each side ^ 
horizontal rows of short lengths of cord, called 




CATBOAT 


SLOOP 


YAWL 


The absence of a jib .. SCHOONER KETCH iz-v.-- 

“ Ihl ftet*.''* Ii.5 (wo or more morts, with the 

It fc bohCo ■ , ® 

tne boat s sail were in line wntL w. n „ > •. 

everything was “broadside on” to the points.” If, owing to high wind, the yachtsman d 

would press the boat and sail sidpix-icJ^ hoist his entire sail, he hoists as]n«® 

ward. To sail westward, the saU must be set* tn desired, then by t 3 'mg reef points from each sid^ 

approximately southeastward from tL ^ the boom, he lashes down the unexposed ^ 

wmd now will exert a glancing pressure ^he sail. Because the sails of “squar^nfo® 

tenr^g to force it southwestward Thi<f attached to spars high above deck, 

ward pressure can be considered as f had to go aloft to reef sail, instead of beiB:, ■ 

directions— southward with the wind ® ^ from the deck, as they can on craft wi 

the direction in which the boat is headed WaTf ’ "fr^e-and-aft” rig. (See Ships.) „ 

ance against the side of the hull keeps the years gasoline motorboats have won e 

eeps the boat from increasing favor. While they do not offer the challen 
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SAILING WITH, ACROSS 

ftQ example of sail- 


fore-an( 
aftng let ue follow thu 
sloop as she goes from 
her home port (at the 
top of the picture) 


atousd and into the 
wind and good eailmg 

using the jib to coun 
teract this tendency aa 
we shall see At 
first the sloop juar- 

iers or takes the 

wind from betw 


and abeai 


It 


incfs on <Ae 

port taek — that is, 

takes the wind over 

the port or left ode 

explamed in the text 
and the jib U slacked 
off enou^ to keep the 
bow frota turning 
■When he ha» to turn 
due south the } acht^ 
man;fhes the mainsail 
Of hauls It across froni 
starboard to port and 



AGAINST THE WIND 

Tsow the sloop is reacA- 

inff on a beam wind 
Finally the yachtsman 
must head north sgainst 

the wind This is 

called heating to innd- 
reard Be decides to 
come about and head 
nearly northeast for 
h a first beat or tack 
lie does so by luffing 


nes the bow through 
the wind As the bow 
starts to foil off or 
turn with the wind 
the aaila fill on the 
port taek Now the 

haul his ssils to head 

as nearly into the wind 
as he can without pul 

slays or causing it 
to be taken absck by 
the wind But such 
Bsiling IS slow so 
tbs yscbtsmsn will sad 
more nesrly across tbs 
wind to gain speed 
His skill and the shape 


aiaiowatw W i~.. ^ . v ^ ,v,. .i«„n M safl of the sloop e hull wiU determine where to Strike the 

slacks off ths Jib “ a balance totween gaming speed end making northward 

ing wing and wing before the wind oo lar^ yac nfoeress. In time to avoid orrrslondmg or gomg too far 

parachute-bke spinnaker may replace be will come about on the other taek. By repeating 

uation IVhen the «« ‘O®** “ ^ and again this s.gi.g maneuver called lacking be 

puts the sloop on the starboard t»«'‘ W h « reacbes bis home sniborsge 

what on the mamssil and throwing the jio over «o iwi ^ 


to skll presented by a sailinfs vessel th^ 
dependent upon weather, and easier to banole on 
narrow waters suchasnters They range in site row 
launches no larger than a rowboat to palatial yachts 
(usuaUy driven by Diesel engines) able to accoin^ 
date scores of people on a transaUantic voyage (bee 

Diesel Engine, Motor Boats) 

Such boats are classified broadly according to the 
type of hull and the engine location 
huU is the ' displacement ’ type which baa a 
that cuts through the water, and always “‘a 

enough to displace Its own weight 

speed on relatively calm water the hjdro^ane 

is widely used The hull is flat bottomed ^ “ 
mthout ‘ steps " At high speed the fo^ 
rules clear of the water, and the to 

surface, riding on the ‘ heel ’ of the hu 
the ease with wbch it capures only ski^ 
can handle this type of vessel at high , , 

Motor boats arc further classified as mbo^ 

' outboard ” An mboard boat has the . 

the hull connected by a shaft to the , 

‘ outboard ’ has the engine and propellCT m , 

hung overside from the sum, leaving the intenor of 


(he craft free for the occupants Rowboats can be made 
into motor boats by attochmg an outboard motor 
and can be u«ed in extremely shallow water since the 
engine is pivoted on its mounting and can be swung 
up to dear obstructions Outboard motors are suited 
only to smaller craft Larger ones must have their 
motors mounted further forward not only because of 
the creator becam-e the powerfiil 

action of the propeller has a tendency to force the 
stern of the boat down into the water 
Ancestor* of Modem Craft 

One of the most cunous of pnmitive boats was 
the round * coracle which Caesar found in use when 
the Romans invaded Bntam and which is still U'cd 
m eertam lakes of Ireland and by l\el«h fishermen 
It 13 an open saucer-shaped vessel usually large 
enough for one man only A sUn or other waterproof 
cov^ is stretched and fastened ov er a frame made 
of thin strips of wood laid across one another, tied 
twether, a^ bent upward 

A boat similar to the coraelc is the goofah. a 
oieular basket hke craft w oven of willow tw^g3 and 
smeared wiUi bitumen in which some say Mo=es was 
set adrift It is still used on the Tigns and Euphrates 
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The tound, dumsy looking ‘ bullboat” of the Siou* directly to it or away from it The male never 
Indiana ^as also of this type It wa® bndt by etretch- sings ont it He flits about, diving into the Rra's, 
mg a buffalo lude over a framewort of saplings aod Chen perches on a grass stem or clover top There 
bouglia After it had done its work of cujyine the he sings the rollicking ‘ bob-o-bnV ’ that gives the 
Plams Indians and their belongings across a etreain, bud its name 

the bnflalo hide was fiequcnUy pulled o3 the irame Bv July the ytmng have learned how to get along 
and used as a container for utensils to be earned <in forthemsdves The male stops smgmg, and the ends 
a travels for overland transportation of his gay sprmg feathers wear oft This evnoses 

Catamarans and Proa* his Winter dress In August or September the birds 

Off the coast of India and elsewhere natives use a start south in great flocks to spend the winter m ea^t- 
primitive craft, called a "catamaran ’ made of three em South America On the way they raid thericefie'ds 
loes lashed together The middle log is longer than m the southern states TheretheyarecaUpdnoebrds, 
the other two and is pointed to form the prow The reedbirds or ortolans They eat a lot of nee and so 


tower kneels on this middle Jog soloist of the fields co'tly are their raids that the fed- 
and propeli the boat with a pad- r ■ “■ — • ~ — a ewl laws permit farmers to shoot 

die This simple catamaran will i - " , them on sight 

safely ride the roughest se is An- f%>* ~ . A Queer Migration Route 

other form of catamaran is that ' v ' ■*. 1 bobolink goes south 

illustrated on the 1 receding page ^ I it retraces the path 

It H a swift canoe with an out- MmAX' 1 ^ ancestors spread 

ngger attached to one aide to pre- , across the United States At first 

vent cap^iiing Thu outrigger M ' > boboto spent th«r summers 

the picture shows, is formed of , Atlantic coast They 

t«o,p™,toth..»d,<il»hichis 1 > . , AvM'A ""fl, 

« . b..«.p,d to*, ' r. f. 

Amcng the best of primitive \ VVUa / tod thw ae |m west ns 

boats »a the Malay proo. or prmi \bW // fS the Rocky Mountame Some 

™po».,d„b..h„d, ^ 

so t^t It can reverse its >, • ’ \ J from Utah, Brituh Columbia or 

direction without turnmg One of j \ O Massachusetts, they always go 

F? the U A ] fint to Florida and then fly to 

Ssh”"'”!'"”’!'* ’’dS srerSttiSSH".!’ fJiv SXmduta 

th«f M»l.y piritra U»d to d«rt K..t, btekbo* moira ond meoiow 

cut from miel, ood otlack pa» .... S:.™“ ,„k, Th. .orot.B. niw, cl lie 

S ?£S'’S“.’o " 

Buttle North love. ,t lor itt t»oMui me ^ ^ ^ 

North a nule ^bolink hM bl^ wi e ^ ^ descendants of Dutch cobnuts who 

white and buff bMk with bold ^rto tror u ^ ^ Cohny, at the soulbem tip of 

tion in color, «ce Birds ) But a g After the Cape passed into British hands the 

the sparrow like dress of the lemaie boms bvean a Great Trek (migration) northward 

EveryspnngtWbobolmkscomenorth to^^^ Sl^P^BnDsh mV On the upVnd pVteau they 
young TbeyWdnestaofgrasaanddriedw^^^ raised stock (5oer m Dutch means 

m some slight hollow m the grou ‘fanner’) GraduallytwomdependentBoerrepublirs 

la^ from four to seven eggs Scent Orange Free State (or South Af- 


tower kneels on this middle Jog 
and propeV the boat with a pad- 
dle Tins simple catamaran will 
safely ride the roughest se is An- 
other form of catamaran is that 
illustrated on the j receding [lage 
It IS a swift canoe with an out- 
rigger attacheil to one aide to pre- 
vent capsiiing Thu outrigger as 
the picture shows, is formed of 
two spars, to the ends of which is 
attached a boat-ehaped floating 
spar 

Among (be best of primitive 
boats IS the Malay proo, or prau 
It has a sail to make it swift and 
an Outrigger to make it safe A 
typical proa is a long narrow 
canoe pointed at both ends 
so that It can reverse its •• 
direction without turning Oneof 
Its aides is flat, the other, curved 
From the curved side projects the 
outngger The lateeo sail tn- 
anguiar in shape u supported by 
a mast that rives from a pomt 
midway between the ends of the 
boat It was in these swift proas 




that Malay pirates used to dart 

out from inlets and attack pave- beta mFuve »• 
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Colony, and the Transvaal, farther north. 

The Boers were not destined to be left alone. 

In the lS70’s diamonds were found in large 
quantities in the Orange Free State. In ISSo 
rich gold deposits were discovered in the 
heart of the Transvaal. Miners and specula- 
tors poured in, chiefly from Britain. In the 
heart of the gold-mimng district rose the city 
of Johannesburg. The Boers called the for- 
eigners mtlanders (outlanders) and treated 
them harshly. 

In IS95 the outlanders in Johaimesburg 
planned an uprising against the Boers. The 
rising was to be supported by British troops 
from the outside imder the leadership of Dr. 

Leander Starr Jameson, who was backed bj' 

Cecil Rhodes (see Rhodes, Cecil). The Jameson 
raid proved a dismal failure because the ex- 
pected rising of the outlanders did not take 
place. Paul Kruger, president of the Transvaal, hard- 
ened his heart against the foreigners. The Boers 
began to arm. Three years later, on Oct. 11, 1S99, 
they invaded Natal and Cape Colony. 

The Boers were first-rate marksmen, and they 
fought in a country where thej' knew every pass and 
hill. In the first stage of the war they defeated a 
British army and held it under siege at Ladysmith. 
Other British armies were hemmed in at Kimberley 
and iMafeking. Then reinforcements came to the 
British from Canada, Australia, and New Zealand. 
The Boers could not bring up reinforcements, but 
riiey fought bravely under able leaders— Louis Botha, 
Christian De Wet, Jan Smuts. 

A second stage of the war opened vith the new year. 
Lord Roberts, commander of the British forces, cap- 
tured Bloemfontein, capital of the Orange Free State, 
in [March 1900. In June British forces reached Pre- 
toria, capital of the Transi-aal. Lord liitchener was 
then given the unpleasant task of bringing the war to 
a definite end. He advanced slowly, burning farm- 
steads, and establishing camps for Boer cii-ilians who 
were aiding the guerrillas. There was a high death rate 
m these camps, o^g largely to lack of knowledge of 
preventive medicine. In the armies also many died of 
disease Of the British force of 450,000 men, 25 000 
nere kiUed, wounded, or missing, and tnice as many 

ere sent home as invalids. 

^ “f numbeis. 

(The Boer force n as less than a quarter of the Brirish ) 
Peace was concluded May 31, 1902, by the Treaty of 
Pretona The Orange Free State and the Transvaal 
became Bntish colomes. The English and Dutch lan- 
guages were put on an equal footing, and Britain 
undertook to restore devastated Boer farms In 1909 
the Orange Frw State and Transvaal became equal 
members mth Cape Colony and Natal in the South 
Afncan Umon. Ever since the establishment of the 
Umon, the prune mmister has been a Boer or an 
Afrikaner, as the descendants of the Boers are now 
called. (See also South Africa, Union of: Roberts- 
Kitchener; Smuts.) ' 


BOGOTA'S CATHEDRAL 


ON THE PLAZA DE BOlMr 
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This colonial plaza, with its statue of Bolivar, Colombia’s Uberator, is tls 
hub of Bogota. From it rise the cathedral, the capitol, and other gorer- 
ment buildings. Visitors take a funicular railway to the^ church fito? 
Monserrate, at the left, for a view of the city and the plain beyond. 

Bogota, Colo.mbia. Picturesque, mountain-girt 
Bogotd was long one of the world’s most isolated cap- 
itals. In 153S the Spanish conquistadors toiled across 
the jungle from their fever-ridden Caribbean ports to 
build the town on a cool, fertile plateau in the Andes. 
They made it the capital of New Granada, and tvhea 
the colony non freedom in 1819 it remained the capi- 
tal of the Republic of Colombia. 

For centuries Bogotd was almost cut off from the 
world. To reach Bogotd from the coast, traieleis 
had to joumej- a week or more by boat up the Mag- 
dalena River and by mountain railway. The city 
grew slowly, and Bogotanos clung to their culture 
They cherished Uieir old churches, convents, end 
homes built in ornate Spanish colonial style, and then 
National University founded in 1572. They pn'ded 
themselves on speaking the purest Spanish in the ^e^ 
M orld and called Bogotd “Athens of South AmenM- 
Then the airplane linked Bogotd with the ® 
1920 when the first commercial airline in the ' 
ern Hemisphere began operating in Colombia. Today 
numerous international airlines link Bogotd’s busy 
Techo airport with American and European centeis- 
-Amazing growth followed improved transportatiou- 
The narrow streets laid out by the Spaniards are py 
mg way to wide modem avenues. iNIodemfetic buu 
ings tower above the red tile roofs of colonial liousfe- 
New parks offer meeting places and recreation cen 
for the people. ... 

Bogotd is an important cotmnercial 
nianufactures are mainly te.vtiles, beverages, 
and other goods for local use. Though the city >= 
than five degrees north of the equator, its altitude o 
8,660 feet gives it springlike weather the year roun 
^th an average temperature of 57°F. Popula ° 
G931 census), 645,255. , „ . . 

Bohecmia. More than half the people of r 
Slovakia live in mountain-rimmed Bohemia, 
forms the w estem end of the long narrow countO • _ 
hernia is rich in both minerals and farmlands ^ ^ 
great manufacturing region. Its chief city, PraS“ ' 
is the capital of Czechoslovakia (see Prague). 



Bohenua takes its name Tihich means home of the 
Bou from a people of unknown onpn who Jived here 
m early times By the 5th century the country was 
occupied by a Slavic people called Crechs Under 
strong kings Bohemia expanded ta bnundanes and 
in the 14th century it was one of the most fiounshuig 
kingdoms in Europe John Huss a Bohemian reli 
gious reformer made it a center of Protestant «n m 
the 15th century (see Huss) 

In I5‘’6 Bohemia passed by marnage to a Cithol e 
ruler Ferd nand I of the Austrian house of Haps- 
burg Discontent with CatKol c rule brought on an 
outbreak in Bohemia that began the Thirty Years 
Bar Defeat at Wh te Mountain in 16'’0 crushed 
Protestantism and Bohemia became an Austrian 
crownland Vienna eont nued to rule t until the first 
llorld ^^ar caused the collapse of the Austro-Bun 
garian monarchy In 1918 it became thenucleus 
the republic of Csechoslovakia (see Cachosloiakia) 
The French mistakenlj called the rov ng bands of 
gypsies who appeared m central Europe n the )5th 
century Bohemians The name snow used for art- 
ists or xntellectuala who lead an unconventional life 
Bohr Niels (bom 1885) Albert Eosten once 
called NieU Bohr unquest onahlj one of the greatest 
d scoverers of our age n the scientific field Bohr 
nchly deserved this tribute Ilia theory about the 
itrueture of the atom placed scientists on the road 
that led to the development of the atomic bomb 
^ eU Hennk David Bohi was bom m Copenhagen 
Denmark ILa father was a professor of physiol gy at 
the University of Copenhagen and Niels grew up in 
the company of Bcientiats He w as a senous bov slo v 
Speaking and studious lie entered the un ver*ily in 
190S and later won the gold medal of the Boyat 
Datush Academy of Saence for work in physcs 
In 1911 Bohr went to England to study with Sir 
Joseph Thomson and Lord Ernest Rutherford He 
married Margrrthe NoerUnd of I'lagel e Denmark 
in 1912 He returned to Copenhagen m 1916 to teach 
at the university and later became d rector of the 
Institute for Theoretical Physics 
By now he was world famous although still a young 
man Itvl922tewoiitheNobelpniewpbj6cs His 
brilliant theories about the electrical stru turn of 
atoms had given scient ste a good grasp of the prob- 
lem He remained workmg quietly m Copenhagm 
until the second llorld Bar became immiBrait In 
1938 he came to the United States to w oik with 
Einstein at the Institute for Advanced Study m 
Princeton N J Here he led a group of phys c sto 
workmg on problems of atomic fission 

la 1940 after the Nazi invasion of Denmark b^ 

fumed to work for his country s Lberat on Forced 
to flee three years later be escaped to Sweden am 
then to England Later he worked m the United 
States on the atomic bomb (Sc^ Atoms ) 

Boise (bm ze> Ioaso Idaho s capttsl and largest 
city Boise has short mild wmters Bigh mountaiM 
to the north block wmter blMts and gentle wos 
from the Pacific Ocean niflintain mild temperatures 
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AutniDiiB are long and beautiful and summer nights 
are cool The fertile imgated Boise River \ alley 
ywlds hay gram vegetables fro ts (the prunes and 
chemes are fumed) and dairy products. Bn se s w 
dustnes include the headquarter’i of brge construction 
compan ea and manufacturers of farm fools and ma 
danery prefabricated houses steel products lum 
her and candy Many workers are also employ ed in 
stute departments and federal branch oflices 

Intensve irrigaton of the valley began la 1915 
with the completion of the 350-foot high Arrow rock 
Dam- eome 20 tmles east of the city In ISoO the 
dSG-foot high Anderson Ranth Dam was completed it 
13 on the south fork of the Boise River about 45 
miles southeast of Boise 

Idaho a cap tol s faced with sandstone quarried 
on nearby Table Rock a 1 ItX) foot elevation once 
Uied by the Indians as a lookout The city has both 
Ronun Cathohe and Bpis opal cathedrals and the 
Boise Junior College Memorial Bridge which carries 
Capitol Boulevard over tbe Boise River commem 
orates the pioneers Tbe brge Jul a Dav s Park con 
lams golf boks other athletic fields and two p oncer 
cabins b iilt in tbe ISCO s Boise also preserves the 
Blockhouse a two-«tory stone stru turc bmlt in 1SC9 
as a defense apmsl tbe Indiana 

The Hudsons Bay Company built a trading post 
on tl e site in 1634 and the Oregon Tra 1 forded the 
nver at this point (ice Oregon Trail) Permanent set* 
tiement began after gold was discovered m 1863 about 
40 miles north m the Boise bsvm In 1863 the 
United States established a fort at Boise and near it 
seltl rs erected cabins feed mitb bvery atsblcs an 1 
sb>i«s The settlement became the trade center for 
acMtherw Idehci Ik was moda the «i.p\tsil va V86k 
shortly after Idaho was made a separate territory it 
remained the capital when Idaho became the 13d 
sute in 1890 (ste Idaho) 

The city 8 popubtion includes small groups of 
Basques Scots and Chmese The Basques Sheep- 
herders Ball and the Scots celebration of Robert 
Buross birthday are yearly festivals Many city 
houses aie heated with water taken from tbe numer 
ous hot welfa Boise has the mayor council form of 
(cDvernmenl Popubtion (1050 census) 34 393 
BolEVN {6uf'I») Anne (150 1536) The second 
queen of Henry > in of England Anne Boleyn lived 
gaily suid met death bravely She was the daughter 
of Sir Tlviwnaa Boleyn and was educated at the French 
court IVhen she became lady m waitmg to Henry 8 
first wife Cbtherme of Aragon Anne soon captured 
the monaroh s attention He div orced Catherme and 
married Anne hoping that she w ould give him a male 
heir Anne a sudden nse to power made her so haughty 
and arrogant that she had few friends Henry soon 
turned from her to Jane Seymour who was W become 
hia thud wife Anne was convicted of unfaithfulness 
and was beheaded Her only child then two years 
old later became Queen Elizabeth I 
BOLfVAB SiJi6> (1783-1830) The Itashington 
of South America and the Liberator are the 
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titles given this great South American statesman and 
general, and with good reason. He organized and led 
the revolutions nhich freed Venezuela, Colombia, 
Peru, and Bolina from the power of Spain after 300 
years of misrale. He was born in Caracas (now the 
capital of Venezuela) of a noble and wealthy Spanish 
colonial family and was studying law in ^ladrid when 
Xapoleon overran Spain and temporanl}’ broke her 
power. All Spanish America saw its chance to strike 
for freedom. 

Hastening home, Boh'var put himself at the head 
of the patriots of Venezuela. The successful insur- 
rection in Caracas, in April 1810, was followed witliin 
a month by rebellion in Argentina and Chile. Soon 
the continent boiled into revolution. For the next 
20 years Bolivar led a life of romantic adventure. 
Between xactories and disastrous campaigns, he was 
alternately the conquering hero with an ainiy and 
autocratic power, and a deserted fugitive pursued 
to the West Indies by hiied assassins. He reached 
the pinnacle of his glorj- between 1825 and 1S2S when 
he was president or protector of three countries 


which he had liberated: the republics of Colomla 
(then comprising Venezuela, Colombia, Panama, and 
Ecuador), of Peru, and of Bolivia — the latter, form'd 
from southeastern Peru and named in Bolivar’s honor. 

The spirit of disunion and opposition, howeier. 
was strong. In broken healtb and bitterness of spirii 
Bolivar resigned his offices in 1830 and retired to 
Cartagena (Colombia). He died the same year, at th 
age of 47. Xot until long after his death were Il= 
character and services truly estimated. He w a.s huri'd 
in Caracas, where the centennial of his birth saw a 
triumphal arch erected to his memory. 

Although obliged for a time to be a dictator, Bo- 
livar was a sincere patriot, devoted to the cause oi 
liberty' and equality. He proclaimed the liberation 
of I’enezuela’s slaves. He urged the formation of a 
union of American republics and called the Congress 
of Panama to w ork toward it. President Monroe gaw 
liim timely aid by recognizing the republic of Colom- 
bia and announcing the Monroe Doctrine, which 
notified Eurojiean governments to keep hands oSthe 
nations of the Western Hemisphere. 


isoima lies in west central coutn aiucui-*. y 
looks small on a map of the giant continent, but si 
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BOLIVIA’S Snowy PEAKS and Steayning FORESTS 

■DOLrviA. The South .American republic of Bolivia Boliiia lies in west central South America. B 

has great natural wealth. But its riches are hard ' " 

to acquire and harder still to cany to the world’s mar- 
kets. Alountains and jungles make transportation dif- 
ficult, and the countiy has no seacoast. Tiie land 
has rich deposits of tin, copper, silver, lead, zinc, 
tungsten, antimony, and sulphur. But they must be 
mined at altitudes of from 13,000 to 15,000 feet. 

Mahogany, rubber, quinchona, and other valuable 
trees are abundant; but they grow in steaming, mos- 
quito-infested rain forests. The best farmlands lie in 
mountain-rimmed valleys. (For map, see Brazil.) 


MODERN C ITY ON TH E BARE, LOFTY ALTIPLANO 
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has an area of 420,000 square miles. Tliis is ne 
one seventh as large as the United States. It hu; - 
population of more than 3 million. This is fewer tbs 
ten persons to the square mile. 

About four fifths of the people live in the wes‘- 
em two fifths of the countiy. Here the Andes 
tains cross from north to south in two lofty corah 
leras — the Cordillera Occidental (western) and t “ 
Cordillera Real (royal). Snow-clad peate tower to 
more than 21,000 feet, and several volcanic cone^aie 
still active. Passes pieM 
the ridges at 14,000 _ 
and more. Here also 
tin and other ores mrnto 

most of the country's wealth 

Between the cordiue*- 
stretches a relativeb eve 
plateau called the fllhpooo, 
or high plain. Tlw ave«P 
altitude is about 12,000 

The plain is about 500 mite 
long and from 40 to 60 nnl^ 


This view shows the Avenide 16 de Julio flCth of Tui^r?« ^ ^ 

It stands between the weathered walls of a wide^canr<52 the principal city of Bobvin 

Behind the clouds the 


wide. Across the 
boundarj- with Peru he-= ^ 
Titicaca, at an '‘BituOe 
12,500 feet. Iti-=the^ 
est lake in the vrojld 

steamer sendee. Itsfres 
ter drains througii the ^ 

guadero River to Take P ^ 

There the water e^pom^’ 
!ea^•ing the lake salt! • 
northern and 
of the Andes are cut 
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tlseplam Thelotthndshavetropicalheat 
— an average annual temperature of 73® 

Since the country 13 south of the 
equator its winter and summe: sea-sons 
are opposite to those m North America 
In most places differences in tempera 
ture between the seasons are not great 
but the winter is the dry season and 
summer the wet 

Effect of Climate on 
People s Activities 

The northeastern plams like the rest 
of the Amazon basm get abundant rams 
and are covered with dense ram forest 
(see Amazon Biver) Not many people 
Lve in this jungle because of in'ect pests 
and tropical diseases A few Indians ev 
ist by huntmg and raising eassata and 
other plants m small clearmgs They 
gather wild rubber Braz I nuts and 
cinchona bark The forest has mahogany 
and other valuable hardwoods but only 
a little » cut because there are no 
bi^iwsys or railways to carry tl e timber 
tomarlst 

The Chaco region gets seasonal la n 
Its grasslands called savannas offer 


broad fertile valleys This region is called tlie abundant pasture lor cattle m the wet season But 

yungat or monfa la ihe slock may suffer or die in the dry season when 

The country a lowUnd three Bfthsof itsarea sweeps pastures wither and streams or water holes disappear 
in a broad crescent around ite mountain core The This region too is thinly settled Underground water 

northesatem plams are dramed througl branches of is asailaWe for irrigst on but there a no good trans- 

the Amazon River to the Atlantic Ocean The south po^t on for marketing the crops 

emphmsare.psrlofthe&uiCtato Thnr.gK)n p. yun^ repot ..«« It.cloodfil.d 
II druired lowird the AtUntio throujh the Puregmr- vejleyi yreld e rotiHy of etopi me loyeit holteil 
Peteodmerejitem (So. oire South iaeriee ) leeel pi^ucei eujir eme viu lie b.niui. end olher 

Climate Varies With Altitude tropical fruit Slightly higher farms rai‘e coffee 

Bol via IS Wholly within the tropics but its dimate cacao and coca Between 4 OM and 8 000 feet corn 
vanes with altitude The high peaks fc«ar snow and aUalfa and temperate climate fruits flour sh In 
ice the year around The altiplano and adjoin ihdian w omen sorting ore at a t in mine 
mg slopes from 10 000 W 14 000 feet are^ f — -v-v-aw ^ ——mm 

with an average annual temperature of S(r F f 
The yungas grow warmer as they slope toward I 
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HARVESTING POTATOES ON THE ALTIPLANO 



still higher vallejs and basins the leading crops 
are wheat, rye, and oats. To be profitable, products 
inust sell for enough to cover the cost of transporta- 
tion— at least partly by pack tram— to the mining 
camps or the cities. These products include coca 
leaves, cocoa, cofiee, brandy made from the sugar, 
and diica beer made fiom the com. 

The liigh ridges of the Cordillera Real block the 
rain-bearing winds from the east, so the altiplano 
and the Cordillera Occidental get little moisture. 
They are drier in the south than in the north. Due 


to drought and cold they have aa 
trees. Natural growdh is mamlv 
the tough bunch grass, callM 
icliri, the tola bush, llarda mo£=, 
and reeds beside the lakes. 

How the People Live 
Bolivia’s people are divided fa 
race. More than half are Indiaa-, 
mainly of Quechua and .ivnuri 
language stocks. Perhaps a third, 
called cliolos, are of mixed Indian 
and white blood. The remainder 
are of European descent, mainlv 
Spanish. 

Most of the Indians live on tie 
bleak altiplano and on the broim, 
rocky slopes and valley pockets 
above it. Some of them foil in tie 
mines or do rough work in tie 
cities. But by far the largest nnifr 
bcr make a living bv- farming. Thh 
is difficult to do in such a land. 
Tlierc are few places on emth 
where people farm in so high, 
chill, and drj' a region. Yet cen- 
turies ago the highJ.'uid Indians oi 
Peru and Bolivia learned how to 
make a living here. They dom^ 
ticated a highland animal — the llama— to suppw 
meat, milk, hides, and wool. The}' developed hardy 
food plants such as the potato; and qitinoa andwj' 

agua, similar to pigweed. They dug irrigation canah 

to bring water from the snowy peaks to their fields. 

Tlic modem Indians live much as their forefawis 
did. They grow potatoes, canagua, and quinoa. Tlsy 
take llamas and alpacas to graze on the ichu gIa^-l 
high in the mountains near the snow line. They cary 
loads up the steep, narrow trails by llama pack tram 
(see Llama). They raise a few crops and ammak intio- 


INDIAN BOAT, CLOTHING, AND HOUSES IN THE LAKE TITICACA BASIN 
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made to faring schools to the Indians and other rural 
people. Bolir-ia has advanced vocational, technical, 
and teacher-training schools. Its universities are in 
Cochabamba. La Paz, Oruro, Potosi, Santa Cruz, and 
Tarija. Spanish is the official languaae, but manv 
Indians speak only Quechua or Ajmard Tlie national 
religion is Roman Catholic. 

Industries and Cities 

^lining is the leading industra- and tin is by far 
the leading mineral. ^More than 90 per cent of the e.v- 
ports are minerals and some 70 
per cent of this is tin. The 
country furnishes about 
one fifth of the irorld’s fin. 

Other metals include tungsten, 
antimony, silver, copper, zinc, 
sulphur, lead, and gold. For- 
eign capital is invested in 
the mines and transportation 
lines. Oil wells near the Argen- 
tine border supply much of 
Bolivia’s gasoline needs. Pipe- 
lines carry the oil to refineries 
in Sucre and Cochabamba. 

Bolivia has few factories. 

Raw materials, fuel, trained 
workmen, and transportation 
are all inadequate for indus- 
trial development. Factories 
turn out tevtiles, cement, 
flour, glass, bottled drinks, 
leather, and footwear. Auto- 
mobiles, machinerj-, and the 
like must be imported. Some 
foods and raw materials 
are also bought abroad. 

^ the largest city. ^Afost govenunent func- 

capitaiPc^i?^:^:i;'K^ 

as are Omro and Corocoro, the copper center Afo^t 

other cite and the high, bleak mMng cTmp; amt 

^^‘^habamba and Sucre lie in 
fertde basins. Potosf, one of the highest towns in the 
norld has ten famed for mineral wealth since coJo- 
mj tees. Santa Cruz is the gateway to te 

Today ttee railnaj-s the 
Highlands with Pacific ports in Cliile and Peru ^ 
a fourth connects vith Argentine rail t vc At f ‘I 
the all-weather lughi\ays are also in file upian^”"TOe 
eastern plams have neither hard-road nor 
Mnnections with the highlands or the outside woTm' 

H ater tran^ortation through rivers flon^ 

-Atlantic is handicapped by rapids. A highwt 
Cochabamba to Santa Cmz and from Suc^ to f am- 
is under construction. Projected railwaTline^t 
been defer^ due to lack of funds. " ™ 
International airlines connect Bolirta’c r 
centers with the cities of Xorth and South .LeS 


WHO BUILT THIS DOORWAY? 



Local airlines carry passengers, mail, and freiVfit to 
many places without other means of fransporfatioa. 
History 

The richly caiwed monuments and stone walk of a 
ruined citj' at Tiahuanaco in the Titicaca basin indi- 
cate that an advanced people lived in Bolivia perhare 
1,000 jears ago. TPhen the Spanish congxiisladout in- 
vaded the area in the early 16th centmr, it was pari 
of the powerful Inca empire (see Incas). Afier the 
conquest, the Spanish governed it first under the ri-e- 
roj-alty of Peru and later of 
Buenos Aires. They took mil- 
lions of dollars’ worth of silw: 
and gold from its mines. 

In IS25, after years of inror- 
recfion, the Bolivians gained 
freedom, under the leadetsLin 
of Gen. Antonio Jose de Sucre. 
They named their republic in 
honor of Sim6n BoUwir, wh? 
drafted its first constitution. 
Efforts to establish and main- 
tain a stable government snl 
a prosperous nation hare Im 
hampered by countless mili- 
tarj- revolts and by the rule of 
reckless dictators. A war vdth 
Chile (1S79-S3) cost Boliria 
its Pacific coast. In a vrsr 
r\nth Paraguay (1932-35), ths 
countrj' lost most of the de- 
puted Chaco region. 

In 1952 a second revolution 
in less than a year put a le/thl 
party in power. It nafionai- 
. . ized Bolivia’s tin industry, 

promising better working and liaing conditions, h 
m-o pledged land reforms. By 1953. however, little 
had been done and Bolivia faced the threat of a Cora- 
munist uprising. (F or Reference-Outline and Bibhog- 
raphy. see South America.) 

Bologna (ho-lon'ya), Italy. Few European cities 
show contrast between picturesque medieval days and 
usy modem commercial life as viiddly as Bologna. 

I he city lies in a fertile plain at the base of the 
A^nnines, in the center of a railwav network that 
tolJows roughly the ancient roads from Florence, 
and A’enice. 

The arcaded streets of the old citv were kid 
by the Romans in the 2d century n.c. 'Today they are 
ed with busy shops. AledleaMl churches and pakces 
orerlook modem theaters and office buildings, 
ones in industrial zones around the medieval City 
turn out te.vtiles, glass, leather goods, machinery, 

and electrical equipment. 

wo square brick towers are famous Bologna lamb 
iMrks. Built as fortresses, thev lean like the bkdeso^ 
^ears and are sometimes calle'd the "donkey towers. 
tL churches, many of which date back to 

® and 12th centuries. Two of the most fanw^ 
are the massive Gothic Church of San Petronio, 
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Of the Aym&ras built the 
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city 3 patron samt and the Church of San Domenico 
where bes the founder of the Dominican order of 
friars Bologna also has one of the important art 
collect ons of Europe The Umcers ty of Bologna u 
probably the oldest exstmg university in Bnrope 
It began as a law school in lOSS hut soon included 
faculties of arts medicine and sciences By about 
1200 the university had 10 000 students Here Luigi 
Galvani discovered the electnc current and Marcella 
Malpighi was a professor of anatomy 
Bologna was incorporated in the Papal States in 
1506 by Pope Juhus II In IhCO it became part of 
the kingdom of Italy The city was a center of Parti 
san resistance dunng the second World War Faev 
tones and ra 1 yards were damaged by air attacks 
Population (1951 census prel mmary) 338 710 
Bo^^BAY (63m-ia ) India The city of Bombay la 
the gateway to India Its harbor on the estern 
coast of India is one of the finest natural shelters in 
the world It rivals the beauty of the harbors of 
Naples Rio de Janeiro and San Francisco The c t> 
it»elf 18 on an island III miles 1 ng and from 3 to 4 
miles broad but causeways and breakwaters connect 
the uUnd with the mainland so that it s practcally 
a peninsula Along the coast hoe to the southward 
a range of mountains the Western Ghats (stepping 
stones) looks down on the city 
Bombay was a Portuguese settlement (1534) but 
came to the Engl sh in 1661 as part of Uie dowry of 
the Portuguese wife of Charles 11 It is the capital 
of Bombay state one of the lantest administrative 
divisions of the repubi c of India The name comes 
from Bambai Mumba a Hindu goddess 
The c ty is today the largest in India because of 
Its position on the European trade route to the East 
The opening of the Sue: Canal increased its pros- 
perity and importance It is the terminus of impor 
tant railwavs Cotton spinnmg and weaving mills 
have made it a great manufacturmg city It is the 
center of Ind a s motion p cture-making industry 
Many of the finest build rigs in India both public 
and pnvate are m Bombay The university is oue 
of the oldest in the nation and the city W a great 
educational center It also has some of the worst in 
dustnal tenements in the world called ckauds Thor 
may house two or three fsnuhes in a single room 
The mam busmess section is the ol 1 district known 
as the Fort It is surrounded by many pleasant hilty 
residential areas ovetlookmg the sea On Malabar 
Hill are the Towers of SUence where the I^rsees 
deposit their dead to be devoured by vaffures 
Though the Parsees m India number only about 
100 000 they are the richest and most mfluentiaf 
group in the community and have been mainly^ 
sponsible for Bombay s mdustnal developmwit They 
are descendants of followera of the ancient Zoroas- 
tnan religion who fled from Persia to India wot 
the 8th century because of Mohammedan persecution 
All India s varied peoples and rel gions are ropi*- 
sented m Bombay s population and fofk frtan 
European and Asian nation mmgle m the crowuea 
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streets Other leadmg oit es of Bombay state are 
Ahmedabad Poona Sholapur and Baroda Area of 
the state 116 570 square miles Population (1951 
census) 35956 1 50 Population of the city 
2839 ‘»70 

Bonaparte when Napoleon Bonaparte became 
emperor of Prance and master of half of Europe he 
did not forget h s seven brothers and sisters He made 
them kings queens princes and duchesses of the 
Tonous lands under his control Thus m one genera 
toon the hole common bom Bonaparte family rose 
to royal or h gh noble rank 
Their father was Charles Bonaparte (or in the Ital 
lan spellmg Carto Buonaparte) an Italian bom at- 
torney who practiced m Corsica Their mother Lae 
totia (Lrtiz a) was a Cors can nat ve Charles who 
died at 39 was an impractical schemer and pobtical 
visionary Laetitia was healthy energetic and 
strong willed Accord ng to Napoleon I she pos- 
sessed a nun 8 head on a woman s body Her 
characteristic qualit es were stnkmgly evident m 
Napoleon (sec Napoleon I) 

As emperor Napoleon granted his mother the 
UDique courtesy title of tUdame M6re (literally 
madam motl er ) Despite her pos tion and wealth 
she remained frugal and retrmg ^lien Napoleon 
was enled to Elba she jomed bun there and when he 
wassenttoSt Helena she lived m Rome InlSlSshe 
petitiooed the rulers of Europe f or N apoleon a release 
vow ng that his illness woul 1 prevent h m from ever 
seeking power again She died in 1836 16 years after 
her famous eon s death 

A Family of Rings and Qutena 
The eldest of her fam ly Joseph (1768 1844) was 
a moQ of culture and talent whose mam mtereat was 
hterature MTien he was made king of Naples by his 
brother Napoleon Joseph introduced many much 
nee led reforms in that land His troubles began when 
hia brotoer took the throne of Naples from him and 
made him king of Bpam Joseph unable to suppress 
the Spansh rebels was driven from the throne m 
1813 After the battle of Waterloo with the crash 
of the family fortunes he found a place of refuge in 
Aroenra. He 1 ved in Bordentown N J for some 
t me He d ed in Florence Italy m 1844 

[fhlifce Joseph who was evceedingly anxious for 
power Napoleons second brother Lucien (1776- 
1840) was an anient republican Lucien took little 
mteievt in hig brothers conquests and often quar- 
reled with him He never ruM a kingdom although 
he held from the pope the t tie of pnnee of Canino 
He died m Rome m 1840 
Louis Bocapsrte (1/78 184C) ranks next to Napo 
lerai I m interest in this royal family He was k ng 
of Holland by gift of his great brother and was father 
of Napoleon III second emperor of the French (see 
Napoleoa III) ^'Tien Kmg Lou s could cot rule his 
conntry m the interests of its people he res gned his 
tluone in 1810 and retired to Italy Louis was the 
htfsbaad of Hortensc daughter of the Empress Jo- 
Beydiuieacd berfirst husband \ iscount Beauharnais 
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A kindly and sensitive nature, lie was noted in his 
later life for his philanthropy. 

The youngest son of this illustrious family was 
Jerome (1784-1860), at one time king of Westphalia, 
a kingdom created by Napoleon in eastern German 5 \ 
Before attaining this royal dignity, Jerome had been 
in seradce in the French navy. On one e.vpedition he 
had to take refuge from English pursuers in the United 
States. UTiile in this country he married Elizabeth 
Patterson of Baltimoie, in spite of Napoleon’s pro- 
tests. 

The marriage was soon annulled bj’ order of liis im- 
perial brother, and Jerome married a German princess; 
but from the first alliance sprang a piommcnt Balti- 
more familja The best-knoun member, Charles 
Joseph Bonaparte, was secretary of war and later 
attorney general of the United States in President 
Theodore Roosevelt’s Cabmet. 


Napoleon’s Sisters and What Became of Them 
There were, besides the five boj-s, three girls in 
the family— Elisa, ilaiie Pauline, and Caroline. All 
of them shared in their brother’s glorja Caroline, the 
joungest of the sisters, was married to Napoleon’s 
general, IMuiat, and even attained to the dignity of 
queen of Naples uhen Murat was given that throne 
by Napoleon. BTien Caroline’s husband was shot 
following the final fall of the Bonapartes, she retired 
to Trieste, in Austrian teiritory. She died in 1839. 
Elisa (1777-1820) married a Corsican who was made 
grand duke of Tuscany. 

Pauline (1780-1823), the gayest and most beauti- 
ful of the girls of the family, was long a thorn in 
the flesh to her imperial brother. She was married 
to Prmce Borghese in Italy, but when Napoleon 
was removed to Elba, in 1814, she and her mother 
joined him there. She is even said to have expressed 
a desire to sliaie his e.vile to St. Helena when Napo- 
leon was sent to that remote island following the 
failure at ^ aterloo of his attempt to recover his lost 
power. She died of cancer in 1825. (See also Na- 
poleon I; Napoleon III.) 

Bonds, 'mien a corporation or a government 
borrows money, it usually issues written or printed 
proni^es imder seal to repay it at the end of a stated 
period and to pay m the meantime a specified rate 
of mterest each year. Such an evidence of debt is 
called a bond. (See also Stocks and Bonds ) 

T^b word comes from the veib “to bind” and is 
used m other senses also. Some common examples ol 
such usage are “bail bonds’’ (securitv ta r 

bond,.. 

money as a guarantee of their honesty) - and “bonH^ 

warehouses’’ (government warehouse^rhere^ 

a‘tr"rr.rb“-i- 

the softer fesues by supplying suriacS for the at 
tachment of muscles, tendons, and ligaments L 
of the bones form bo.xlike structures^ to nrotp 
rifl organ,. Th. oh..,, fo, 


heart and lungs; the skull protects the brain. In 
addition, the bones contain a soft tissue called 
marrow which manufactures blood cells. 

Tlie soft tissues which the bones support also hold 
the bones together. The entire structure of soft tis- 
sues does so indirectly. At the joints, fibrous bands 
of tissue, usiialty in the form of ligaments, supply 
direct connections to join bones and hold them to- 
gether. {See also Skeleton.) 

The substance of bones is about half water and hall 
solids. Tile composition of the solid matter in human 
bones, in percentages, is as follows: organic matter 
(wliite fibrous tissue), 31.03; calcium phosphate, 
58.23; calcium carbonate, 7.32; calcium fluoride, 
1.41; magnesium phosphate, 1.32; and sodium chlor- 
ide, 0.69. Tire organic tissue is impregnated uith thi> 
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pletely that nhen the 
tissue is removed or 
disin tegrates the bone 
keeps its shape. The 
fibrous tissue pves 
touglmess and elas- 
ticity. The imnerals 
make the bones hard. 
The bones of elderly 
people become brittle 
because fibrous tissue 
loses some of its elas- 
ticity uith age. 

Bones are con- 
structed so as to pro- 
vide the greatest pos- 
sible strength to 
size and weight. Part 
of each bone is com- 
pact, or dense and 
heax'j'. But part h 
spongy, containing 
little hollows like 
those in a sponge. The 
long bones of the arms and legs each have a Ipgth- 
wise hollow in the shaft. This gives lightness without 
much loss of strength, since a hollow cylinder is almost 
as strong as a solid rod of the same size and shape. 

Tire hollows in the shafts of long bones contain 
yellow marrow. This substance is chiefly faf, 
supplies a few partly formed red blood cells. The 
small cavities of spongy bone are filled with r 
marrow. Tliis substance manufactures all the red 
blood cells (except the few supplied by' yellon mar 
row) and certain kinds of white blood cells. , . . , 
A thin membrane called periosteum (pcr-l-Sc 
covers all bones completely except at joints 
there is a layer of cartilage. Blood x'essels an 
nerves lie along the periosteum before entering 
Mne. Long bones have one or more nulrieiil j 
These usually’ enter at about the center of the^ ^ 
of the bone, as shown in the picture above. 
and one or two veins enter with them. The main _ 
vessels, together with auxiliary ones, divida m 


This is a longitudinal section seen 
irom the front. Most of the labels 
are self-explanatory. An epiphyseal 
junction is a joining between parts 
that were separate before birth 



mnumerible branches to serve all p^rts of the bone 
and marroo \e1n3 are especially bin* <ind numerous 
in spongy hone for they lu\e t uny Jviiy all the 
blood cells formed by the re 1 marrow 
The bones of animals sljuchtered for meat are 
used to make buttons knife handles and similar ob- 
jects fertilisers and bone black (««e Cturroil) 

THE PYRENEES S H E P 


Boniicur (Mn-flr) Marie Rosaue (1822 1899) 
What great artist had a private menagerie? The 
an« er is Rosa Bonbcur the great French painter 
She <pent her life m painting sTumaU and she so 
loved her subjects that she made pets of them — even 
bon* which followed her about like dogs Monkeys 
deer gazelles goats chamois horses osen and many 

i E R P AND HIS SHEEP 
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other animals had their quarters in her country home 
at By, in the for^ of Fontainebleau near Paris. 

Bosa -svas bom at Bordeau.^ but moved with her fam- 
ily to Paris vhen she rras seven. Her father vras Ray- 
mond Bonheur, a painter and drawing teacher. There 
were three children younger than Rosa, two boys and 
a ^1. Their mother died before Rosa was 12, and the 
little left school to study with her father and help 
him bring up her brothers and sister. 

Their home was up five flights of stairs, but Ray- 
mond Bonheur alwaj’s had some pet for his children to 
love and to sketch. The brothers and sisters also spent 
hours in art galleries copymg the pictures of great 
artists. Rosa loved best to sketch livmg animals, and 
she often dressed m her brothers’ clothes and went to 
the stockyards. Smce she had strong features .and wore 
her hair short, she was accepted as a boy and ad- 
mitted even to the slaughtermg pens. TTiere she 
studied the anatomy of animals imtil she knew their 
bodily structure perfectly. 

When Rosa was only 19 the annual Paris avhibition 


of paintings called the Salon accepted two of her pic- 
tures, ‘Two Rabbits’ and ‘Goats and Sheep’. Four 
years later the Salon awarded her a medal. This was 
printed in the name of Kmg Louis Phihppe. When 
she received it Rosa said, '-Thmik the King for me and 
tell hun I expect to do better." 

When Rosa was 34 she had earned enough money to 
buy the home at By. Except for occasional sketching 
trips, she spent the rest of her life there. She received 
many medals and honors and was the first woman to 
be made an officer of the Legion of Honor. 

-Imong Rosa Bonheur’s best-known paintings are 
‘Deer in the Forest’ and ‘Weaning the Cah es’. Thes» 
and the famous ‘Horse Fair’, are in the IMetropolitan 
Museum in Xew York City. Her ‘Horses Threshing 
Com’, with ten hfe-sized horses, was at the time of 
rte execution the largest animal picture ever painted. 
Bo.NIF.-ICT (bon'i-fds), Saent (6S0-755). The saint 
whom we kmow as Boniface was bom near Credrton 
E^lmd, of a noble Saxon family. His parents named 
to Wx-nfnth. He went to school at a moaasten- in 
Exeter, neat his home, and then joined the Benedictine 
.4bbey m Xutshall. At 30 he was ordained a priest. 

At that time the wild pagan lands of Xorthem Eu- 
rope appealed to the missionary' zeal of voun<' Chris- 
ians in England, and in 716 Yinfrid sailed for Frisia 
to convert the heathen. A war there forced him to re- 
turn home after a few months. In 718 he set out -gain 
and this time he went first to Rome. There Pope 
ory n authorized him to go into Germanv to preaS 
and gave him the name Boniface. His suc^ in pain- 
ing converts brought him consecration as a bishopin 
722. Gregory also helped him secure the protection nf 
Charles Martel, powerful ruler of the Franks. 

For the next 30 years Boniface served Gr^rv U 
and his succKSors as a missionary'^fesmao 
German lands of Thuringia, HKse, and Bavaria He 
baptized thousands of converts; he founded monas- 
teries and schools to foster Christian dvilization He 
organized bishoprics and set aver them bishops ioval 


to the pope, thus binding together the lands he vcs 
helping to dvilize. He had a ^ for friendship, uA 
many of his helpers were friends who came out frin 
England to join in his work. 

After Charles JIartel died, Boniface was asked ti 
reform the Frankish church. Laboring against opptri- 
tion, he succeeded in elevating the moral and ^uca- 
tional standards of the clergy. In 74S he became arch- 
bishop of Mainz, but he resigned in 753 to go egein 
to Frisia as a nussionary. There he was killed by a 
band of sax'ages. He was buried at Fulda, his favo.-ite 
among the many monasteries he had founded. 

Throughout his life, Boniface xxas an active scholar. 
His letters, both lively and learned, are one of the dihf 
literary monuments of his day. He also xvrote poetry 
and a grammar. 

Bomface, Popes. The name Boniface was bcma 
by nine different popes, beghming xrith Bootag: I 
(530-532). Boicieace ITU {129A-1303) xxas the msEt 
important of their number. In his pontificate oc- 
curred a bitter conflict with King Philip IF of France. 
During the controversy brutal agents of the fez 
seized the aged Pope at his summer home in Anacn, 
and treated him with such indignity that he df=d 
about a month after his release. Shortly aftervard 
Avignon on the river Rhone became, and for about 
70 years remained, the seat of the popes— a peiiol 
sometimes called the “Babylonian Captivity,” Bosi- 
FACE IX (13S9-1404) was one of the pops in th= 
period of ‘Lhe Great Schism," which followed tbs 
return of the papacy to Rome, while anti-popes sfil 
held forth at --ivignon. 

Bonn*, Geriacct. Before the first century, the 
Romans built a fortress town on the Rhine 15 m2s 
southeast of Cologne and named it Bonna (cow Bonn). 
Rehmlt by the emperor Julian in 359, it xras nac^ 
by Xorsemen in SS9. In the 13th century it was agaia 
fortified and a big cathedral, begun in the 11th ceu- 
tuiy, xvas completed. The electors of Cologne be- 
aded at Bonn from 1265 rmtil the French oecaped 
the city in 1794. In 1815 it was annexed byPn^ 

Bonn next became famous as the seat of the Echw- 
sty of Boim, founded by Frederick William IH ^ 
ISIS. It xvas housed in the old electoral palace and 
soon had fix-e faculties — medicine, law, jMosojin 
and two of theology. This universify quickly wca 
favor xrith royalty. One of its noted students xvas 
Prince Albert, who later became the husband of (Jaeea 
Tieforia. Among many added buildings xreic aa 
observatory and an agricultural institufe. Beethm^ 
was bom in Boim, and his birthplace xvas turned fe-a 
a museum in 1SS9. 

Betw^ 1900 and 1939 Bonn almost douHed Jfe 
popuLation, It developed good railroad facilities ana a 
brisk trade. It manufactured porcelam, stcmew^i 
Md chemicals. The natural beauties and histonca 
interest of the citv attracted foreien residents. 

The second World War ruined about half of 
The Beetho\en museum vras heavily dainsgM* ^ 
W49 the war-shattered city became the 
West Germany. Population (1950 census), 
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How BOOKKEEPERS Keep TRACK of MONEY 


BOOKKEEPING Anjone - . ■■ ■ total value of h s ! abil 

^.howautslolmoaihal J ^ [ t..elhat»whenheto.- 

b.coniesoth«. ™yeau J A ee«. more money (end 

eas ly find out by apply M y * p"- , 1 property that can be con 

jOE .mpio oee»«.ei or verted mto nouey) thou 

fcooUeeping method-i Buv he owe? to others A man 

inessmen use more elabor V can determine his net 

ate forms than are needed ^ *■ worth (his assets minus 

for penonal accounts But ^3 his labilities) therefore 

all bookkeeping no mat- \ ^ » J only if he has accounts 

ter how detailed is based \ ^ f <- 1* -ctHWS for olf hia assets and lia- 

onthesiraple T account \ •> V bilities 

This accountmg device 13 i \ \ i/ J / tl Busuiesses and other 

80 named because It looks 'I /) organisations too must 

like the letter T It •» «> complete accounting 

recogniaea the elementary kJ«(iflj*i!Itchi?e*«« uuate**B*'**”s Kteuoi atd •^•o systems so the executives 
fact that money flows “ «*<«*»*•'»• <**'>>«s*»««M«u»od4eb • can tell if they are operat- 
e ther in to our pockets or out of them The T ing profitably A company s total assets— such as its 

account records this on the two side? of a perpen cash build ng efimpment and accounts receivable 

d cular as shown below The example ahow? that $01 (money owed by customers)— -must be weighed agam«t 
OA^H taken w» and $ 7 all ita lishil t es— such as accounts payable (money 

7j:;j (OctT has been paid out ThediHer o ved to others) bank loans and salaries— m order 

$7S ^ $13 ®nce of $67 (called the bal to ascertain the firm s financial cond t on 

10 15 ance on hand) is ad led to How Entries Ar* Mad* 

5^7 the out side of the account The base types of accounts are (1) an «je( ac 

Bal 67 tomakebothtotalsthesame counI suebasa Cash account and (®} a lui&iitly 

$04 Anting in an accounts bal actouiU or account of indebtedness such as Ac 

Hit *fi? balancing it counts Payable A typical o«rf account is shown in 

Balancmgmaybcdonewhen Fig 1 There the Received and Paid entries 
ever t is desirable to know whether the ins eaceed are made on opposite pages of the account book The 


the outs or vice versa 

How Account* Show Flnanclat Condition 


sums received are wnttw in the columns of the left- 
hand page under the beading Received All money 


Opening the Cash account is only the first step paid out is kt iten m the columns under the heading 
in setting up a bookkeeping system A person s total Paid on the r ght-hand p>age Often the account 
wealth comprises more than just hs money II s home is contained on just one page The Receixed col 
car personal and household belongings insurance umn is labeled Dr (deblor) and items m that column 
bonds— all these plus his actual money imke np his are called ctebiij The Paid column is called Cr 
total worth These possessions are called ossel* (o-«rfitor) and items there are credits 
Each one has a value that can be expressed m terms A iiaWitK account or acrount of indebtedness is 
of money shown m Fig 3 The name of the person or firm to 

He may also have certain debts or tiabibUes such whom the money la owed (Belby & Co ) appears on the 
as a mortgage insurance premiums and charge I nes above Oie account The items represent ng the 

accounts He must record his Labilit es so that he druggist a debt are entered on the right side The 

cm teU if he is solvent A person is solvent when money he has paid is entered m the left side Mr 
the total value of his assets is greater than the MurphysaccountwithScIbyiCo shows that he pur 


> hirs Dan els paid b U 
■ Dr Jones paid on sect 
1 Drug sales (month) 

Soda founta n sales (month) 


Candy 4 tobacco sates (month) i 
Total 


Selby A Co (for merchandise) 
L abt & telephone b lla 
Satanes of del very boys 
Salanes of founta n clerks 
I Salary of drug cl rk 


Cash Account Muiphy a Drug Store 
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Db. 


Nov. 


10 


Cash 


$376 


$376 


chased on November S 
merchandise costing 
$376.45. Two daj's after 
placing his order he re- 
ceived the goods and paid 
cash, thereby dosing the 
account temporarily until 
his next order. 

Double Entrj- Bookkeeping 
In any e.xchange of 
money, goods, or sendees, 
more than one person is 
involved. Thus there must 
be two parts to every- 
transaction. To make a 
complete bookkeeping rec- 
ord of a transaction, we must make entries in two dif- 
ferent accounts to keep the “ins’’ and “outs” babneed 
For example, Fig. 1 shows that .Mrs. Danieb paid 
her bill on November 6. Besides recordmg payment in 
his Cash account, .Mr. Murphy also records it in 
another account— an "account receivable” in which 
he lists aU her charge purchases. Thus his record of 
this transaction is complete. He has noted that he 
received a certain sum of money (by the debit to 
Cash ) and where he obtained the money (bv the 
credit to ^Irs. Danieb' account receirable) 

This b caUed “double entry bookkeeping.” “Dou- 
ble e^ry does not mean that the same transaction is 
e^ered trnce, but that both parts of the transaction 
are recorded. .Ml entnes in one account must be off- 
set by entnes m another account or accounts. 

The simpl^t set of double entry books consbfs of 
a journal and a ledger [see Fig. 3). TGien a transac- 


SELBY & CO. 


45 




Cr. 


Nov. 


Merchandise Purchases: 
1 gross rubber gloves 
1 doz. thermometers 
1 doz. bathroom scales 
I gross First Aid kits 

3 doz. heating pads 

4 doz. syringes 


$ 376 ® 


$37645 


1 ' 


Fig. 2. An Account Payable, Murphy’s Drug Store 
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Pace 

Ds. 

Ck. 


Nov. 

6 

Cash 








To :Mrs. James R. Danieb 

1 

S 

to 



Nov. 

S 

For payment of October bill. 
.Mdse. Purchases 




s 

75 



To Selbv A Co. 



45 





On account. 




376 

45 


Nov. 

6 

1 Mrs. Danieb jj S. 75! j 

P. 1 

1 


Mbs. FiMEs R. Da-xit-t..: 

P. 3 


' 11 6 1 Cash 

Mdse. Pubchases 

i S .75 
p. 4 

Nov. 

8 

1 Selby & Co. 1 376.45II j 

i 


Selbt & Co. 

P.R 

IINov. 1 — 


^Idse. Purcha.S(»s 


Fig. 3. Journal and ledger Account Entries 


376.45 


tion takes place the bookkeeper first enters it in tbe 
journal. Transactions are entered in it as they occur. 
The bookkeeper regubrly transfers the information 
in the jonmal to the various accounts, which are kept 
in the ledger. This is known as posting. Fig. 3 shovs 
the results of the posting procedure. There Jlr. 
Murphy made entries in hb journal (top of figure) as 
the transactions took place. Uien he postrf three 
entries in the appropriate accounts in hb ledger 
(bottom of figure). 

The bookkeeping procedures described here furnish 
the information necessary- to prepare three types of 
statements that show the financial condition of an 
individual or a business. They arc the trial balance, 
the profit and loss statement, and the balance sheet. 
These statements usually- are prepared at the end of 
a specified period, such as the calendar month, quar- 
ter year, or other desired inter-\-al. The trial balara 
is a list of debit and credit 
balances found in all ac- 
counts. The total of the deb- 
its must equal the total of 
the credits. Disagreement 
between totab shows there is 
an error (or errors) in tie 
records. 

The profit and loss 
ment telb whether the ini" 
vidual or business has made 
a profit for the period. To determine that fact, tie 
statement shows the sources of income (sales, fo 
example) and e.xpenses (cost of goods sold, rent, and 
advertbing) and the effect those items have on the 
net icorth. In its simplest form the statement locfe 
like thb; 

Sales $214^ 

iess: Cost of Goods Sold 

Gross Profit 

Less: Expenses 

Net Profit or Loss ® 

_ ^e balance sheet is a fist of all the assets and lia- 
bilities on the date on which the statement is 
pared.^ The amount by- which the total assets excew 
total liabilities is known as the individual’s or bm-- 
ness net worth. (See also .Accounting.) 
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rhe STORY of BOOKS Through the AGES 

■pOOKS AND BoOKiUKINC V~ 

■O ‘ Of makmc manv hooka 


‘ Of making many books 
there is no end ’ said the t 
preacher in the Book of Ec 
clesiastea This is true to a far 
greater degree today than it 
was m Biblical times Theprm 
ted and bound volume which 
we know today is the result 
of centunes of development 
va Tasmy Mts ' 

The earliest records of men 
were scratched on bark or 
leather or were chiseled on 
stone wood or other durable 
materials {see WriUng) The 
Babylonians impressed char 
acters on soft cUy tablets or 
bncks and then baked them 
bard The taws of Solon were 
carved on wooden tablets and 
set up on the Acropolis in 
Athens and the 12 tables of 
old Boman law were similarly 
engraved on stone 

Wax Tablet* and Papfrua 
For brief notes the Greeks 





and the Romans used small 

wax tablets called in Latin codes or codiciKu* 

were made of small boards The surface sunk 

to a slight depth except for a narrow rated fracM 

at the edges Usually holes were bored through the 



frame on one of the longer edges of each board Two 
or more UbIeU were then fastened together with 
thongs or metal rings A th n coatmg of wax com* 
monly bUck was bid over the sunken part of the 
wood Letters were scratched through the black wax 
60 that the bghtpcolored wood showe 1 m the strokes 
This writing was done with a stylus of metal or bone 
At one end it had a sharp pomt for scrntcl^g the 
letieie At the other end wss a knob or a flat surface for 
siDoothmg (he wax if erasures were needed 

Loog documents and books w ere WTitten by hand on 
sheets of papyrus (see Paper) These were glued to- 
gether by the side margins tu form a long roll 5 to 13 
inches wide and 15 to 40 feet long with ivnting on 
only c«e side \olumen was the wori the Romans 
uW for such a roll and our word volume is demed 
from it Usually the papyrus was rolled around a 
bnghtlf pamted and gilded stick (umbficua) hav 
mg knobs at both ends To the top of the roll was 
attached a si p of vellum giving the t tie of the work 
and the name of the author Each roll was kept in a 
c^mdrical parchment case In reading a person held 
the roll in his nghl hand and unrolled it column by 
^coliunn Meanwhile with his left hand he rolled up on 
another wooden roller the part he bad finished reading 
When the reader had reached the end of the roU he 
would customarily rewind the volume tightly upon the 
umbilicus by holdmg the roll beneath his chm and 
turning With both hands Many of these papyrus rolls 
have been found m the coffins of mummies m the 
tombs of The dry air of that country, together 
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Tritli the cedar oil in 
Tvhich the papyrus 
was steeped, has so 
preserved them that 
the writing is still 
clear and distinct. 

Parchment, Better 
Than Papyrus 
Although papjTus 
was the material used 
for most ancient 
books, special copies 
were often written on 
vellum or parchment. 
Vellum was made 
from calfskin. Parch- 
ment, a coarser ma- 
terial, was made from 
the skins of sheep and 
goats. The skins were 
not tanned, but were 
prepared by careful 
washing and then 
covered with lime to 


A PAGE FROM A MEDIEVAL BOOK 

The plate on the opposite page shows a brilliant example of 
illuminated book work of the Jliddle Ages. This page is from a 
book produced m France about the year 1410. Scribes and artists 
executed the text, illustrations, and decorations entirely by 
band. The amount of work which went into the making of such a 
book IS staggenng. Even when the work was divided among man}’ 
scribes and artists, de luxe books like this took months or years 
to complete. They were veiy costly and none but the extremely 
wealthy could afford to own them. The Duke of Burgundy 
commissioned this volume and presented it to his uncle the Duke 
of Berri, a famous collector of beautiful books. 

The book is known as 'Les Mcrx’cilles du monde' (The Marvels 
of the World). It comprises several chapters or "books” compiled 
from the writings of medieval trax-clers. The line at the top of 
this page reads in French. "Here begins the book of Sir William 
Mandenlle." This name is a curious error, for the author based 
his account on a ‘Xarratix-e of Trax’els' written some years 
earlier, supposedly by Sir John Mandenlle. Either the author 
or the senbe set down the tra\*elcr*s name incorrectly. 

The illustration shows Mandeville taking leave of his king 
while a page waits with his horse. The knightly traveler is dressed 
for a pilgrimage. Beneath is the caption "How Sir William Mande- 
nlle betook himself overseas " The text then launches into an 
account of the traveler’s religious motives for setting out toward 
bis first destination, the Holy Land. 


letters still show tfe 
thick and thin strokes 
wliich the pen gave 
them during the ilid- 
dle Ages, for our h’lK 
letters were directly 
derived from the old 
manuscript lettets. 

Tlie ink used fo: 
writing on vellun, 
and later on papJ, 
was either lampbhci 
ink, which had cl- 
ready been used fo: 
paptTUs, or a new ilk 
made from ironifcs 
and oak-bark, or gc5 
nuts, which contain 
tannin, boiled in rin- 
egar. Gum arabic was 
added to bind the 
black particles to tie 
vellum. Before begin- 
ning to write the 


loosen the haw. After the hair was removed, each skin scribe ruled the pairc, marking off the margins erd 
was stretched on a frame, scraped, dusted with sifted drawing guide lines' for the writing. Tliis ruhng wes 
chalk, and ^hshed uith pumice. ellum is probably done with a pointed metal stvlus, or vrith a sbarpoifd 
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the most lasting and the most bean 
tiful_ material ever used for books, 
but it is verj’ e.vpensive. It is also 
hard to handle on a printing press, 
and so it is bttle used today e.'cccpt 
for special copies of fine books. 

Parchment and vellum were used 
as early as the 5th century b.c. 

From the beginning of the Ch^ian 
era these materials gradually dis- 
placed papjTus until by the middle 
of the 5th century the usualmaterial 
for a book was vellum or parch- 
ment sheets. The sheets were cut to 
uniform size and bound together 
at one side with leather thon^. 

Books in the Middle Ages 

For nearly a thousand years after 
the fall of Eome all books were 
laboriously written out by hand. 

Tbe pens were made from a reed or 
a quid from the wing of a large bird. 

These pens were cut with a broad 
end or nib, shaped like a chisel, 
unlike our fine-pointed pens. A 
wide stroke was made by using 
the full width of the pen, draw- 
ing it downward. Drawing it 
crosswise used only the fine ^ge 
of the nib and so produced °a 
hairline stroke. The broad-nibbed pen thus 'Chad^"' 
the letters automaticaUy as the uaiter traced tboir 
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HOW HANDWRITING CHANGED 
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piece of lead, or with a pen and 
diluted ink. The writing desk v;;} 
placed at a sharp angle, so that tb 
leaf to be written on was in froa* 
of the scribe in an almost venira 
position. Above the desk 
ally another smaller one to hold ite 
book from which the te.tt was to 
be copied. 

Alost medieval manuscripts v® 
tbe work of monks. In some mon:^ 
teries tbe scribes v orked at sepaR-^ 


desks placed in a large room 


called 


the scriptorium. At times they 

from dictation, but more oftea, 
when a book was wanted in a h^i 
it was divided among a niunber c 
scribes. In other monasteries, esp^ 
cially in the earlier l^Eddle Ag^, 
each monk worked in his own 

Styles in Handwriting 

The form of the lettem 
manuscript books in Latin 
from century to century, 
country- to country. In the Be 
period there were at least 7 
tinct styles of handwriting- 


are 


13 Of mitten letters “'Idea mtO tWO lorni^, ^ 

page of this article. Capitals, 0 . form.al letter m 

for inscriptions and more stately manuscripts, an ‘ 
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curves and angles. The various forms of mndprr, ntslic capitals, somewhat freer and easier to 

orms of modem type ako used for manuscripts and for less formal im®?- 
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tions From the capitals, later 
called nwjwcuZes, the Romans 
developed a Cursive hand 
writing, characterised by 
the roundness of the letters, 
which was used for corre- 
spondence accounts, notes, 
and ecnbblmga of all 
sorts This style of 
wntiag was called 
uncial perhaps be- 
cause its letters were 
round like the Ro 
man uncia a copper 
com From the uncial 
forms the printers of 
the I5th century 
developed the early 
type face called 
black letter Un- 
cial writing also 
developed a differ- 
ence between, tall 
andshortletten and 
from It the first min- 
wcufe or lower-case 
alphabet was grad- 
ually devebped 
naearlymedie^’al 
Bcnbe combined the 
uncial letters with 
the careless letters 
used m writing on wst tablets 
(codtees) which had strokes run- 
ning above and below the regular 
Iwe of letten The<e new com 
hinations were called half- 
Mncials Instead of being like 
the uncial writing mostly capi 
tals with a few small letters, 
half uncial writing was based on 
minuscules or small letters with 
only an occasional largo letter 
Ne-ct there dev eloped from the 
half unciaU a kind of wntmg 
which IS the ancestor of our 
small lower-case letters It is the 
Carolinian minuscule, the email 
letter used m the time of Charle- 
magne The CarcLogian writjng 
was a partial return to the letter 
forms of the early Roman mauu- 
senpts Its beauty and simplicity 
caused it to spread throughout 
France and it soon became the 
dominant stvie throughout all 
of Europe except Ireland It was 
introduced into England about 
the 10th century but was there 
used first only for Latm texts, 


TYPES AND THEIR WRITTEN SOURCES 
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thus estabhshicg a fashion 
which continued even after 
the introduction of prmtmg, 
Latm classics for example 
were always printed in 
roman ‘j-pe whereas law 
hooka were alnays pnnted m 
‘ black letter ' 

In the later Mid 
(lie Ages beginning 
about the 12th cen- 
tury there was a 
new development of 
national handwrit- 
ings all denied from 
the Carolmgian but 
easily distinguished 
from each other This 
was a pienod of popu- 
lanty for large books 
adorned with imtials 
and borders in bold 
designs The strok^ 
of the letters we^re 
made wider In Italy, 
southern France |ud 
Bpamtheletterfurms 
remained round * In 
England nortliern 
France and the .^w 
Countnee they ^ok 
the pointed ^brm 
known as angular Gothio Qer 
man script although in' the 
northern group held a pla« e by 
Itself and was generally le«8 
graceful in character tha n any 
of the others This Gothio small 
letter which developed sUowly 
dunng several centuries bectame 
the lower-case black letter^ of 
the early prmters i 

Finally m the 15th centunry 
came the ‘humanistic wntmg ^ 
nhich was a rounded hand, an 
attempted revival of the old 
Carolmgian minuscule It n as a 
logical result of the revival of 
learmng for the new vogue of 
the cla'sio writings of antiqmty 
brought back the handwntmg m 
which those works were found 
These I5th century copies of the 
Carolmgian band became the 
models of modem roman type 
faces Humanistic wntmg Ide 
all other period forms included 
both a formal book band and a 
more flowing form The latter 
became the common handwnt- 
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ing of all countries which had used the hiunanistic 
roman letter for books. All italic tjises are based on 
tliis form of flowing or cursive letter. 

How Medieval Books Were Made 

The medieval book, or codex, was made of leaves 
bound up in order as in our prmted books. The com- 
mon practise was to take four pieces of vellum and 
fold them so that each piece formed two leaves. These 
pieces were then fitted one inside another to form a 
group of eight leaves, called a section. As many sec- 
tions as were needed for the entire book u ere sent to 
the scribe, who took them apart, UTOte the text a 
single page at a time, and perhaps put in the red 
headings and initial letters. Unhke papjTUv, which 
was so thin that only one side could be used, x-cllum 
was thick enough to allow writing on both sides. 

After being read and corrected, the sections of the 
book were sent to the binder, who sewed the sections 
through the back fold with cords. Wooden covers 
slightly larger than the leaves were made and the 
y ends of the sewing cords were laced through holes in 
yhe boards to bind together the sections and the 
covers. Kext a large piece of leather was glued over 
th(^ back of the sections and 
the wooden sides. Some- 
timps this cover was deco- 
rated with patterns pressed 
into the leather with heated 
metpl stamps. Because vel- 
lum.’ wrinkles when it gets 
verw drv-, strips of leather 
witm clasps were usually 
attached to the front edges 
of tme boards so that the 
vellu(m leaves might be kept 
flat utader pressure and no 
dust jmight get between 
them.jlf the book was large, 
met^i corner-pieces with 
knoms were often added to 
keeO the leather cover from 
toi^ching the desk and so 
Worn being marred. 

/ Many medieval books, 
espepially those made for 
use in the church services, 
have beautiful decorations 
and illustrations painted in 
them in bright colors and 
gold. The decoration of a 
book with initial letters, 
borders in the margins of 
the pages, and little pic- 
tures called “miniatures” is 
known as “illumination.” 
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The colors were prepared by the illuminator himself 
from colored eart^ and other substances fceW 
ground and washed and mixed with mnn to 
the particles of color hold fast to the^uSn. Gdd 
was beaten mto very thin sheets and glued to the 


aaity to the page. The ^ * which gives 

V Be. ane ample maigms also show good mste. 


page, or was ground into a fine powder, mixed with 
gum and oil, and made into a paint. 

Bj' far the greater number of medieval books were 
Bibles, missals (books containing the sendee for the 
celebration of mass), sermons, and other relinoas 
writings. Next in importance were books of law, 
medicine, and natural histoiy, astrologj’, the works 
of Greek and Roman authors, and later a few chron- 
icles and romances. Alost medieval books are fa 
Latin, although some of the later ones are in EnghsL 
French, and the other European languages. 

Among the most famous of all manuscript books are 
several copies of the writings of the Latin poet Vergil 
now in the Vatican library. They were probably made 
during the 3rd centurj- a.d. These are the earEest 
books in codex form which have sum'ved to the 
present time. Another famous manuscript is the Codei 
Sinaiticus, the oldest complete manuscript of theXew 
Testament in Greek. It was discovered by a Bibhcsl 
scholar at a monasterj' near Mount Sinai in a basket 
of rubbish about to be burnt. (A photograph of a W 
of this manuscript is shown in the article Bible.) 
Another manuscript noted for its beautiful writiK 
and fine interlaced decora- 
tions is the Book of EeHs 
This is a copj" of the foijr 
Gospels made in Irelsad 
during the Sth century. 

Manuscripts of 
Three Periods 
The historj- of Iwks fa 
the manuscript period mar 
be divided into three 
periods. In the first aad 
longest, ending about the 
year 1200, the making o. 
books was earned 

monks. In thesecondpen^ 

which covers roughly 
years, the work of to 
monks was supplemenW 
by literarj' activity in to 
universities, especially tho^ 

at Bologna, Padua. Part. 

Oxford, and Cambridge. W 
the third period, beginning 
about the year 1400, ^ ' 
making and bookselhng 
e.xisted in the cities ons 
commercial basis, lenicci 
Florence, and Paris^ere 
the chief centers of 
tion, and the annual fair s 
Frankfort was the 
■where scholars could hu 
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copy of almost anj’ book then in existence. 

In the first period the literature of ancient 
and Rome was saved for us largelj' through the ^ 
of two early churchmen, Cassiodorus and St. B®- 
dict. Cassiodorus was court secretary and o c 



spokesman for Tlieodonc and *" . f 

through h» eSorts the court at '■•j 

Ihkvenna became the center of «ntAiiWRni<adi 

literary activity Caesiodonia nu;f uawtir^ 

was Che first to insist that the 
monks should include mtelleo mtRntiftRiirn 

tual labor m their duties and be pTOinwOTiffa 

himself set an example by wnt* nmtwffjnBirw 

mg a history of the Church and 
a vast amount of other work oa-JiiutsmiBinn 
both ongtoal and compiled PcwurhiMnimre 

St Benedict specified that a iiniUmiswiiinlli 

certam number of hours were to jj^bsiranm 

be spent each day in the scnp> uciUmranniiamai 

tonum or writing room Work as pnstd^raiimflni 

Bcnbe was accepted in place of '!S*™*(c4SI" 

an equal number of hours of out. 
door labor For centunes the (auiiniflpjDt'CW 

Benedictines were the most pow- itBWSiiBn Ctfinu 

erful of the monastic ordere and 
It IS scarcely possible to esagger- f 
ate their influence in preserving I 
the works of the Greek and L. — 

Roman authors as well as those of St Augustine 
Gregory, Jerome and others of the church fathers 
(See Bible, Gregory Popes, Monks and Monastiasm ) 
The earliest surviving manuscript known to be the 
work of a European monk dates from the year 517, 
but even before this date much copying had been 
done in the monasteries of northern Africa and the 
Near East Most of the Greek texts which found their 
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w mrkpM u-aff ^ Europe at the time of 
(leoiStaifflw Renaissance came from 

aSnUretwurljlQv those monastic libraries 

IWIhT nWillPbiairf’ Bookmsking in UnlvKSltieo 

About 1200 there was a 
uroWrttacw change in the intellectual life of 

uBvApiWiuiiw Europe which was henceforth 

lApiorb achiKi 1 directed from the universities 
I Alongside the production of 
books by monks came the work 
fyjcc^ BBnslai of lay scribes who were recog 

fgbaBw aiiawi tlw nized as umversity officials The 

iBii iilit pi> pft BP& WDrdstaUoaer(*Wi(>nanu4)first 

appeared at Bologna about 
'* f 7 1250 The stationers kept in 

^ 1 stock a sufficient number of 

authorized cc^es of texts required m Umversity 
courses, and rented these to students and teachers 
When students died or left the university their books 
were turned o>er to the stationers, to take books 
away was a enme 

Gradually, as the universities grew in sire it 
berame the practise for the stationers to sell their 
texts instead of lentmg them and with this change 
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came a change in name from stationer to librarian 
(hbranus). The early book dealers were reallj' hbra- 
rians as we understand the word today, for they 
loaned books (for a fee), and also permitted students 
to e’camine texts without remo\Tng them from the 
shop. The university regulations specified that the 


known in Europe at least 300 years earlier. (See Paper ) 
Before the invention of movable types, small relis- 
ious books were printed in Europe from engraied 
blocks of wood. Each block was the size of the page, 
and consisted usually of a picture with a small amount 
of de'Criptive lettering beneath it. These books are 


A MONUMENT OF TYPOGRAPHY. THE MASTERPIECE OF WILLIAM MORRIS 




The'bord«^*nd mniai'iSt’ Kelmscott Press in 1S96, show how Moms aesteJ ^ 

Edward Borne-Jones This book, with the DoTekPress Bible ' Moms, and the illustration was done bj » 

Uie iroves iress Bible and Bmce Rogers’ Centaur, are pried examples of modem tTPopafSI- 


booteellers must not modify the text in any wav, and 
penalties were pro\’ided for renting or selhng texts in 
ay fom other than that prescribed by the faculty. 
These booksellers were considered professional men 
^^%tradKmen. In Paris they constituted a 
university. Admission to the gild was 
reatacted to men of character and standing 
In England and in the I^w Countries the book 
tode was not so closely tied to the universities, and 
had a larger influence on the general education of the 
people than in Italy or France. As early as 1400 ttiere 
was an organized trade in books at cLnt Anfwpm 

«d i. totk .nd pTStoS 1: 

(^many the 15th century scribes gave much time to 
the production of textbooks, almanacs, and boo^ on 
astrology, coo^g, and other popular subjects 
The cost of books was greatly reduced bv the intro- 
duction of paper. The use of paper be<^an to 
about the nth century, although it ^as prSj 


known as “block books” and the method by 
they -a ere printed is called “.xylograph}’” as contrasted 
uith “t}’pography,” or printing from movable tj^p* 
How movable t3’pes came into existence, and how 
their use spread through the world, is told in the 
articles on Printing and on Tt’pe and T}'pograph)- 
Early Printing Looked Like Writing 
The effort of the first printers was to make tnffi 
product appear as nearly as possible like manuscrip = 
The style of t}'pe, the use of abbreviations and spec* 
signs, the use of aoodcut illustrations in 
prayer books, all followed the practise of the 
Blank spaces were left for large initial letters, to ^ 
drawn and illuminated by scribes after the book y 
printed. When woodcuts were used in printed boo '> 
they were often hand colored. j 

But as the press multiplied books by the thousaa 
certain changes in their physical appearance 
introduced. Some of these changes were made ne<®’' 
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8&rybyttecoQditionai3fta6.chuve perfection 
manutacture A gcnbe found it 
simple to use several colors in 
his writu^ By merely wiping 
his pen he could shift from one 
ink to anothw For the printer 
eveiy additional color made his 
work at the press more difficult 
— he must make a separate im- 
pression for each different color 
The introduction of printing 
usually meant a reduc tion of the 
gay colors of the manuscript to 
simple black or white 
Other changes in the form of 
the book were introduced ior the 
convenience of booksellers and 
readers In the manuscript daj's 
books were costly No ainvtJc 
person could own more than a 
few them These he could tell 
apart at a glance by their general 
appearance There waa no need 
for title-pages and none existed 
Usually a manuscript began with 
tbs name of the author and bis 
subject at the head of the open- 
ing paragraph Sometimes it 
ended with the pame of (he 
scri^, of the place <^nd the date 
whenheffnishedit Occasionally 
the preliminary statement of 
author and subject Uhe incipiO> 
and frequently the scribe’s 
record (the folophon), were both 
omitted In some of the earliest 
printed books space is left for » 
pen written mcipit, many of 
them hate no colophon show- 
ing where, when »ud by whom 
the hook was printed But grad- 
ually, with the increase of books 
the need of thes® distinctive 
labels became more and more 
prestmg Finally, for the con- 
vemence of booksdlers and their 
customers, both items were 
printed plainly on the first leaf 
of the book This is the origin 
of the modem titlo'pag® Other <, 0 ^ do»«i pi«»» i 
features were added from tune “)7l>/‘Tii?c»ii?i>w ’« 
to time as aids to the reader 
Rival publishers endeavored by continuous imjwove- 
ments to recommend their products A senes oi 
selected from successive decades will show a gradual 
evolution from the bare text to title page, mtiodue- 
tion, table of contents, foot notes, maps iHuslratiims, 
tabular arrangement, commentary index, and errata 
By the year 1550 we find the modem book m its 

presenWay form Jt begins with a “half-title," gmng 
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only a short or condensed title 
followed by the title page giv 
mg the full title, the name of 
the author, the name of the 
publisher and the city m which 
his business is located, and the 
date of publication On the 
reverse of the title may be 
placed the copyright notice and 
the name of the pnnter, if the 
printer end publisher are not 
the same person Then may fol 
low a page for the dedication if 
theie IS one after which often 
comes a preface or foreword, 
stating the plan and purpose of 
the book Books of informational 
character have an index follow- 
ing the body of the text A 
bibliographical description of a 
book gives all this infoimation 
in brief form {see Bibliography) 
Book &Ues 

Formerly, the sires of boohs 
were indicated bj an abbrenct- 
Imn suthasSvoor 12mo When 
all paper wBa made by band the 
•heets were all about the same 
sise Then the number of times 
the dieet was folded to make 
the peg»s of the book, indicat^ 
closely enough the size of the 
book If a full sheet was folded 
to make two leaves of four pages 
It was said to be is folio, folded 
into lour leaves it was in- 
quarto or simply quarto abbre- 
viated as 4to if eight leaves it 
was octavo 8vo and so on to 
G4mo and 12Smo 
When paper sizes were no 
longer uniform, as the result of 
the introduction of machinery, 
book sizes were niton desenbed 
I in terms of the paper sues U'ed 
j thus a fnho might be elephant, 
t— 4 imperial, atlas, royal, demy 

I medium, crown or foolscap m 

— — J size It was not always possible 

M<^*in^^^(|^(iVi!* to tell on inspection whether a 

w«>S kr Btm ^ ^ 

* ** quarto, a small 8vo or a small 
l2ino A dieet of imperial paper was 21x31, while 
demy, so named because it was half of the imperial, 
was 21x16, thus an imperial quarto, prmted on 
uapenal paper and folded twice, wan almost identical 
ID aise with a folio printed on demy size Although 
some booksellers and publishers still use the old 
nante^ the tendency la to ehniinate confusion by 
Etating Bizes either in inches or in centimeters. 
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'pHE processes of binding a 
book by hand are substan- 
tially the same as they were 
500 years ago The necessary 
eqmpment includes a seumg 
frame, to hold the folded sheets 
■nlule the sections are bemg 
sewed to the cords or tapes 
iihich run across the back, and 
two presses, the first to hold 
the sewed book iihile the back 
is rounded by gentle hammer 
taps, and the second to hold it 
■n hile the covers are put on In 
hand-bmdmg, unlike machine- 
or case-bmdmg, the semng 
tapes are fastened directlytothe 
stiff board sides before the cloth 
or leather covermg is put on. 

Decorated Covers 
For decoratmg and lettering 
the^ cover, small brass stamps, 
set in wooden handles, are used 
A wheel called a filet makes 
plam lines, and wider heels, 
called rolls, with various pat- 


The Fine Art of Book Binding 



tae Clasps Held the covers together. 


were usually of oak boards 
Sometimes the boards were 
covered with leather or vellum, 
these are called full-bound’ 
Sometimes the boards were left 
exposed, only enough of the 
leather or vellum back bemg 
fastened to the edges to hold 
the sides; these are called half- 
bound The ornamentation of 
the back and sides became a 
special art, called “finishing” 
Use of Paper and Cloth 

As the production of books 
increased and the size of the 
volumes decreased, the bmders 
began to substitute paper board 
of ^ arious kinds for o;i About 
the beginning of the 19th cen 
turj' glazed calico was first 
tried as a cover for the paper 
boards, and about 1830 cotton 
cloth of various kinds was 
introduced in England. 

The use of cloth created new 
possibihties in decorathe bmd- 


tems on the edges, are used for ornimontoi possibihties in decorathe bmd- 

borders In gildmg the edges the first -^tep is usuaUv “?i ^ handled than leather or 

tospreadatlnckredstam:aftertWrkg.r^^^^^ ™-ked by_stamps or If 


p spread a thick ?edstam:;ft;7tiu-;y 

fi^y bn^hed, the binder apphes a “glaire ” made of 
jrhites of eggs beaten up vath waterVr meg“rand 
then lays on vep thm gold leaf TVIien trSaim k 
“*• “ ““ 

Sometimes land- 
scapes are painted 
on the fore edge in 
such a way that 
they are only xosible 
when the edges are 
6hghtlyfanned;gild- 
ing is then applied 
as usual to the edge, 
over the pamting. 

“Full” and “HaU” 

Bindings 
Although the pro- 
cesses of hand bmd- 
ing have remamed 
the same, there have 
been great changes 
in materials used 
and in the stjle of 
decoration The 
earliest bindings, 
evenforsmall books. 



Jean 

by Jam and Pnntedat L“Dov«''pres?.''® Ideal Book, 
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permits binding large editions in identical designs at 
low cost The best grades of cloth for binding are 
buckrams In the United States and Great Bntam, 
most new books are bound in cloth In continental 
Europe most books are issued in paper co\ ers Special 

permanent bindmcs 
are put on later if 
the owner so desire- 
As early as fie 
4th Centura' many 
manuscript i olume- 
were elaborately 
bound; but mo-t of 
them were later d^ 
stroyed for the gold, 
silver, gems, or 
carv'ed ivoiy wifi 
which they were 
ornamented 

The binding of 

books,likethepnnt- 

ing of them, wa‘' 
centered at fimt m 
the monastenes and 
church schools, was 
then transferred to 

the umversifies.and 
later to the commer- 
cial printing an 
binding estabhsh- 
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ments By the eod ot the ISfh centujy a few IwhJ 
mp appeared with the names or devices of lainters 
or binders stamped on them Some early pmteiB 
notably Koberger at Nuremberg developed styles of 
bindmp stiU associated with their names but most 
of the styles lake their name either from a famous 
collector or patron or from 
the name of the binders. 

Glided Decoration 
A great variety of decora 
tion was made possible by 
the introduction of gilding 
about the last quarter of the 
15th century In Germany 
blmd stamping (that is with 
out gilding) remained the 
fashion even into the 18th 
century but in Italy IVance 
and to a less degree m Eng 
land leather stamped in gilt 
became the material for fine 
hindinp In France through 
nearly three centuries the art 
of bmdmg received magnih 
cent support from kings 
queens nobles and clergy 
whose favorite books have 
sncp become the pnde o! 
museums libraries and pn 
vate coUectom Jean Groher 
one of the greatest book col 
lectors of the Idth century 
had most o! his books bound 
in leather coveted with geo 
metrical patterns mlaid with 
contrastmg bits of leather or 
colored enamels hfaiolibind 
mp made for Thomas Ma 
hieu secretary to Calherine 
de Medici and the English 
bmdinp made for Sir Thomas 
Wotton are similar in general 
pattern to the Grolier books 
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and Clovis Eve the unknown iSt ««*«• 

bmder known as Le Gas- 

con later Padeloop and the •• * leS 

two Deromes uncle and KVtu'of MwrtniSJi* t 
nephew each developed def 
mite styles of decoration * 
which arestill associated with 

their names In mechanical finish the work of these 
early binders is often inferior to that of the t«t 
temporary workmanship but ' 
been surpassed . r- j 

In England m the 17tli century Samuel and Cbaries 
Meame developed a cottage style of dwwttm 

t^ng Its name from a roof Bookbinding is one of the fine arts 
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one of the truly great binders Payne showed great 
skill In combining small patterns with proper blank 
spam Paynes designs were foUowed with varjong 
closeness m the 19th century by Charles Lewis Kal 
thoeber ISalther Francis Bedford and later on a 
greater cmnmercial scale by the firms of Riviere and 
Zaehnsdorf John Edwards of 
Halifar developed an original 
style usually called Etruscan 
from the patterns he used 
Edwards made a specialty of 
a transparent vellum the 
under side of which was 
decorated with landscapes or 
allegonca! pamtings and he 
also evcelled m fore-edp 
pamtmg specimens of his 
work bemg now highly prized 

Modem Deilgns 

Design ID bookbinding re- 
ceived a new inspiration 
towards the end of the 19th 
century comcident with the 
artistic revival in prmtmg for 
which TFiUiom Morns was 
responsible hloms fnend 
and associate Thomas J 
Cobden-SandersoD designed 
bindings noteworthy for the 
dignity with which geomet- 
nt&l figiiTes and convention 
ahzed patterns are combised 
Cobden-Sanderson waa one of 
the few hand binders who 
himself did not only the fin 
isbing but all the sewoog and 
forwarding Cobdes-Sacdcr- 
son s infiuence waa great not 
only through his own work 
but through hia pupils 
among them Douglas Cock 
ereJI and Sarah T PndesuT 
In the United States most 
of the outstanding bmders 
such as ^lUianv Matthews 
m“ and Alfred de Sauty have 
been men who were bom and 
j'*'“ trainedabroad Theybrought 
•iiS to this country the best 
European traditions and 
standards of workmanship 
With the turn of the 20th century the note of 
nodemism appears m_hindmg design as m other 


'desien it has not forms of decorative art The student of bookbmdmg 
will be impressed just as will the student of typo- 
graphy with the fact that design in binding follows 
the general trend of other arts Modernism m bmd 
13 comparable to the same trend la furniture or 
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Steps ill the Making of a Modern Book 

/KAT are the steps in making a printed book? Put the black numbers on one side, then turn the 
When a printer plans to issue a new publication, paper over and on the reverse ride of each square 
he first prepares a “dummy,” showing the paper to write the correspondmg light number. Be sure to mite 
be used, the size of the page, the thickness and bind- the numbers upside down when the plan calls for it 




ing of the volume, and probably also 
showing several specimen pages set 
in the t\-pe to be u^ed Tj'pesettmg S’r 

is now done almost entirelv by mono- I k 

tj'pe or 11001x7)0 maclnnes fsccLino- /'* 

tjTie; Monotj'pe). After the A 

"proof” is corrected bj’ the 
printer and the author, the \ 

tj’pe is made up into pages jJ 

and sent to the electrotj-p- ,5 

ing rooms, where copper ® 

plates of each page are made 
(see Electrotj'pmg, Stereo- i 

tjping). New proofs of these 
electrotjTied plates are made 6 

and minutelj’ scrutinized, so ' 

that anj' defects maj' be 21 

corrected. Then the plates 2C. 

are “locked up” in "forms,” |'-A— . . 1 '' 
readj' for the press. j ' 

The arrangement of the I ■■ ■ 

plates in the form presents I ^ 

an interesting problem. — r:., i A : 

When you read a book, the ^ 

page numbers, of course, follow one another in con- 
secutive order; but that is not the way they were 
printed. The best way to get a clear understanding of 
how the pages are “laid out” is to take a large sheet 
of paper, rule it off and mark it as shown in Fig. I. 


, onc£ 


Now fold the sheet across the middle hori- 
zontaUj’’, keeping the number 1 outride and 
uppermost; then fold it again vertically; then 
once more horizon tallj”; and once more ver- 
tically, in each case keeping number 1 on the 
outside of the fold and 
uppermost. You will then 


little book of 


Fig. 1. How Pages Are Printed on a Sheet 


^ pages, and if jou cut its 

- folded edges at the top, the 

• right-hand side, and the 

- bottom, and leaf throuEh 

^ it, jmu will find that the 

y 9' pages are all right side up 

_ - , and in the correct numer- 

\3 ^ IZ, ical order. 

^ > Many variations of thL 

possible so as to 

- — ^ IMBBj make up “signatures” as 

iw ■ \ j thev are called of 4, S, 16, 

6'f \ \ 32, 'or 64 pages. If jou k- 

' amine the ordinary loo-ely 

PrintTon a™et S 

Tvill usuaUj’ be able to ^ 

tinguisli the signatures fastened together side by ^ 
In Fig. 2, the inset shows a single electrotj’pcd 
plate. The rest of the picture exhibits a lockrf-up 
fonn containing 64 such plates. The plan for tlih one 
is ingenious. The 32 pages making up one end of the 






signature from each stack and lay it on the mov- 
ing belt at the front. As that belt moves, it carries 
the signatures one space at a time, so that signature 


carrier arm, and fed into the machine, -srhich 
each signature to the preceding one and also stitches 
each signature through the middle. . 

The sen ed volumes are then “smashed” in hydraiwc 
presses (Fig. 9) under a pressure of 500,000 I^un ^ 
to squeeze out the air between the pages, and then 
the rough or folded edges are sliced off in the trim 










F g 10 Giving tbe Book s Back Ita Founded Shape 


m ng inacli ne (F g 8) Somet mea the Me not 
ttimraed the book la then uneut Tr mined e Iges 
may be left pla n or they may be spnnltled ma bt d 
or gilded Spnnkl ng is now commonly done with an 
a r gun or a r-bru h Marb) n® s done by d pp »e Ibe 
edge of the book in a vat of <3 1 colora wh h have 
been epattered into a pattern resembling marble 



Fg 11 Glningthe Super to tb* Beck 


After the volumes are sewed and tnmiDed a thin 
coat of glue is applied to the backs which are then 
rounded (F g 101 Another machine glues a <tnp of 
starched cloth called a super to the back with the 
edges of the euper overhanging so that they may be 



Fig 12 Malang the Book a Cases or Carers 


glued to the boards of tie ca.e or binding {F g 11) 
A headband of striped cambric is then attached and 
end papers or linings are added The volumes ere Ihsi 
ready for the eases which have previously been made 
hy other machines (Fig 12) These machiBOsassembte 



Fig 13 How High grade Gold Stamping s Applied 


the heavy paper boards p ace Imings on the n de of 
the bj ks cover the boards mtb cloth taro d the 
elites of the cbtb run the ca. es flat through a wnnger 
and debver them read for the out de decorat on The 
letter n® or decorat on s put on by brass d es m 
heavy presses (F g 13) 

La tfy the edges of the super are pa ted to the 
m de of the cover boards If the back is to be tght 
or flat the covenrg s glued dreetJy to the rounded 



Fig 14 *Hisgisg the Book m Its Case 


back of the book a holloiy back such as the bad 
mg found on most novels and textbooks (F g 14) 
allows the back to remain free and rounded with a 
space betwiien it and the sheets when the book is 
open The ms de of the cover la then covered with a 
doublure half of which is pasted to the cover board 
and the other half forms an end paper Doublures are 
tHu^yof paper but in expensive hand bound books 
may be of leather or silk. 
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History and Priiiciples of Book Collecting 


ONLY ANGLO-SAXON MANUSCRIPT IN AMERICA 


'T'HE collecting of books for personal libraries, as 
distinguished from the formation of libraries for 
reading or study, is a modem development. In ancient 
times and in the hliddle Ages, there were a few col- 
lectors, but usuaU 3 ' thej' were scholars, or rich men 
who bought books for the use of the scholars and 
students who fre- 
quented their houses. 

The great English 
and French collectors, 
such as Grolier and 
deThou in France, 

Cranmer, Archbishop 
Parker, and Sir Robert 
Cotton in England, 
assembled collections 
of the books of their 
times which thej' con- 
sidered worth 3 ' of pre- 
servation. Had it not 
been for such collectors, 
many of these books 
would have perished. 

Hundreds of them, now 
of little value for their 
tests, were bound in 
the choicest leather by 
the best binders of the 
da 3 '. In England almost 
all the large collections 
formed before the ISth 
centuo' were bequeath- 
ed to colleges and uni- 
versities. The great 
ro 3 ml librar 3 ', formed 
b 3 ' the kings and 
queens, was given by 
George H to the British 
Museum when that in- 
stitution was opened in 
the 3 -ear 1759. 

Collectors of Today 
B 3 ’’ this time there 

had ako ^own up a class of coUectors described as 
bibhomamacs or bibhophiles. The bibhophile, or lover 
of boofa, as the name means, has a sentimental 
interest in his collection. Some collectors specialize in 
association books,” which may have been presented 
by the author to a friend or may have belonged to a 
fainous man or woman. A book which may not be 

^°rth several hun- 
dred doUars rf it has on its title page the autograph 
of George Washmgton or Abraham Lincoln fZv 
coUectors ako buy books for the beauty- of the pS- 

today make a hX 
of first editions. Later editions may include addk 

the text but 

the first edition is presumably the form in wycii the 
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American Art Association in January 1932. 


author approved his creation, and is thus closer to 
him. Because of the demand, first editions even of 
contemporary- writers, often bring astonishing prices. 

The fct editions of many- books were once actually 
in the hands of the authors, and in this way actually 
acquired a sentimental interest. Laurence Sterne, for 

example, signed his 
name on the fiy-leavK 
of many- of the voluniK 
of ‘Tristram Shandy’. 
Or again, the book may 
have an interest such 
as attaches to Tho- 
reau’s first book, ‘A 
Week on the Concord 
and hlerrimac Eiveis’. 
The publisher was able 
to sell only a few copies 
of this book, and finally 
shipped all the unsold 
books to Thoreau at 
Concord. Thoreau 
stacked the books in 
his room, and wrote in 
liis journal, Oct. 2S, 
1853: ‘‘I have now a 
library- of nearly 9® 
volumes, over 700 oj 
which I wrote myseh'- 
Is it not well that the 
author should behold 
the fruits of his labor. 

My- worksarepfiedup 

on one side of my 
chamber hah as high as 
my- head.” Nine years 
later, just after Tho- 
J reau’s death, another 

tL publkher took all th^ 

unsold copies, had the 
old title pages tom om 
and new ones pasted 
in. Thus every copy 
with the new second edition title page was reaUy s 
copy- of the first edition, and had been a part o 
Thoreau’s “library” for nine years. , 

For book collectors today there is only one s 
rule: collect the books you like. No one collector 
hope to complete even a small field, hlany o - 
great rarities are in permanent public collections, ^ 
will not again be offered for sale. Many other ran i 
are so costly- that only- millionaires can hope to d'"® 
them. But any- collector, even of modest means, 
assemble a collection which reflects his own interfc - 
and personality. For the be^imer there are 
books of helpful hints written by collectors 
dealers or librarians. Catalogs of reliable book-c e -• 
ns well as those of auction houses in the larger ci i 
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give much useful information Each j ear reconls of 
suction safes m the United States and m Kn ghnd 
are published givmg the pnees at which the more 
important books nere sold There are oumeroos 


The earliest known book plate was used in a Car 
thnsian monastery in Germany about 14S0 During 
the Dert 50 jears German book plates reached a high 
degree of artistic excellence Many of the foremost 


SOME FAMOUS BOOK PLATES-ENGLISH AND AMERICAN 




magazines primarily for collectors and there is exen 
a published list of collectors in the United States an I 
Canada with their addresses and notations of the 
subjects in which each is interested 
Book Places 

The easiest way to indicate ownership of a book 
is to write your name on the fly leaf Jfany famous 
people nut only wrote their names but also annotated 
thetr books with comments on what the author said 
Charles Lamb for instance not only scribbled bis 
comments in tus own books but also m books which 
he borrowed Lamb a fnend Colendge wrote vohimi 
nous notes in many of the books which he read many 
of these notes were really essays in themselves and 
some of them have been pubbshed Collectors of rare 
books however asually consider writing of any kind 
unless by a famous person as les emng the value of 
the book whereas a book plate may even be con 
sidered an added attract on if it is an arti tie one 


artKts of the time includmg DOrer Cranach and 
Dolbein designed them The earliest French book 
plates were u>ed about 1530 but the greatest French 
book collectors for a century longer preferred to have 
their arms or other devices stamped on the leather 
covers The earliest known American book plate u a 
pbin pnsted label with the owners name John 
Cotton bis book and the date 1674 
Although the vast majority of famous book plates 
merely show the owner e arms (see Heraldry) many 
are pictorial showing portraits of the owners library 
intenois piles of bool^ landscapes and even aUe> 
gor «s and mythological figures 
Book ptafn may be made by a great variety of proc- 
esses A printed label ts cheapest and suitable for 
any kind of book Any of the photomechacical 
processes such as zme etching or half tone may be 
u«ed or for finer more costly plates the design may 
be engraved by hand on «teel or etched in copper 


Bookselling and Publishing 


'T'HE first systematized production and distribution 
of books appeared in Egypt e peciaDy m Alex 
andna about two eentunes before Christ where the 
Alexandrine editors prepared manuscript texts of 

books la ancient Greece therewasnoorgaiuzedbook 

trade although there is evidence that some people 
collected books at great expense and that books were 
sometimes sold at a stall near the market of Athens 
By the tune of the Roman Empire the publication 
of books was a well-organized business with its center 
at Rome and with trade connections with Ath^ 
Alexandria and all parts of the Empire even as far 
distant as Britain The smaller booksellers often mw 
their own manuscript copies of the texts they bad «w 


sale but the larger dealers had copies written out by 
gloves Aa many as SO slaves at one tune would be 
writing the same text from d ctation Jfany of the 
slaves were foreigners not thoroughly familiar with 
Xdtin and naturally made blunders, so that variations 
and errors crept into the texts These careless errors 
have caused modem editors and students much trouble 
The Roman book trade depended on the excellent 
systems of communication and transportation built 
up by tbe emperors and rehed for support on a 
wealthy cultured leisure class la the years of civil 
war sad barbanan invaswns the book trade came 
pnetically to a standstill until finally with the fall 
of Rome in 476 aJ> it disappeared 
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When printing was introduced, in the latter half of 
the loth century, printers were for the most part their 
own publishers and distributors. The risks of this new 
trade were so many that few men were willing to 
share them with the printer. First of all was the 
opposition of the scribes, who formed powerful guilds 
(see Guilds). IWrenwe realize that m Pans and Orleans 
alone, the two centers of French manuscript produc- 
tion, there were more than 10,000 scribes, we can 
understand that they had great influence. 

Most of the early printers were wanderers who 
sought a new location as soon as they had learned the 
art. The printer usually went to a strange community, 
sometimes even a foreign one where a diflferent 
language was spoken. He had first to seek out local 
support. Then he would find a suitable house, for the 
old presses were kept steady by supports which 
reached from floor to ceiling. Next there was the 
problem of designing the tj’pe, the purchase or mak- 
ing of paper, and finally a decision as to uhat book 
to print. The printer’s possible clients were the 
churches, monastic libraries, parish priests, school- 
masters, and students. General readers were of no 
importance in the 15th centurj'. 

A few of the first printers received aid from rich 
nobles. Some, especially in Italy, were supported by 
bishops and cardinals. Many of the monasteries in 
Germany and Italy established presses and had monks 
trained in the new art by some itinerant printer, just 
as they also had trained scribes. 

Early Publishing Done by Printers 

The printers who prospered developed a market 
for more books than they themselves could print. 
About 14S0 books began to appear with statements 
that they were printed by one man at the expense of 
another. Anton Koberger, of Nuremberg, one of the 
greate^ pnnters of the loth centurj', not only printed 
several hundi^ books on his oun presses, but hired 
prmtere m other cities to print for him. Johann Fm- 
ben the ^eat prmter-publisher of Basel, both printed 
books on his oivn account and published them at the 
expense of other printers^ 

b-isiness, Emsmus 
Mj-s that there were three methods by which Froben’s 
books were placed on sale. Small books, on which the 
nsk was not too ^eat, he published himself; for more 
importent books he secured the support of an outside 
commission basis for him- 

of^pulLtrsttUS: Sh t 

ftat time had become the centers of the publishhg 
trade m succession to Vemceand Rome. The published 
m these two German cities, where the gi4t annual 
fairs were held, were agents or booksellere for printere 
m all parts of Europe. About this time beS^S 
custom of exchanging books between publish^ On! 
publisher, m oMer to sell his preductiL. wouTd S! 
part pf some other publisher’s output in exchange for 
m gqual value of his own books. 


Tlie early printers had no problem of dealing wiili 
authors. Most of the books printed were works of the 
Greek and Roman authors, or of the church fatheis. 
Many of the printers were their ou-n editors, and 
some, like Caxton, made their ou-n translations. 

With the possible exception of Aldus Manuthis 
Froben did more than any other printer to develop 
the scholarship of his time, largely by persuading 
Erasmus and other scholars to prepare his texts and 
correct proofs. Erasmus was then the acknowledged 
first scholar of Europe, and he was probably the first 
modem author to make money by his writinp. At 
the same time Erasmus also followed the fashion 
which prevailed then and until the 19th century of 
soliciting gifts from rich friends. In asking for gifts of 
this character an author was not considered to be ask- 
ing help for himself personally, but for literature. 

Instead of paying an author in money, many pub- 
lishers gave him books. Sometimes an author received 
a stated number of copies of his onn book, which he 
could sell for cash, or could reserve for the patron 
who had accepted the dedication of his book. 

Modem Publishing Methods 

Some time in the ISth century began thepracticeof 
issuing books by subscription. Under this plan an 
author would receive advance p-ayments from sub- 
scribers. kMien publishers and printers adopted this 
method, however, their custom was not to receive any 
money from subscribers until the books were delh ered. 
The publication of books by subscription is now re- 
stricted principally to e.\pensive sets and to books on 
art or science with a limited field of readers. 

In continental Europe it is still the practice for 
publishers to send shipments of their books to dealers 
“on consignment” or "on sale.” Especially in Ger- 
many, where the book trade is most highly organized, 
every small dealer receives a supply of the new books 
which he or the publisher thinks suitable for his stock. 
Usually tuice a year, accounts are made up and the 
dealer pays for such books as have been sold. The 
remaining books are either returned to the publisher 
or are allowed to remain a-ith the dealer for sale. 

^ The publisher has three chief objections to the con- 
signment plan: first, he can never be certain how 
many books shipped out by him are actually sold; 
second, books returned by the dealers are often soiled, 
third, the demand for them may- have disappeared. 

These objections led to the adoption of the 
net price” system in use in England and the United 
State, which date from 1900. Under this plan the 
publisher fixes the net price at which the book is t® 
fae^ sold by the retailer. Any bookseller who cuts the 
price runs the risk of having his supply' of new books 
cut off by all publishers. In the United States the net 
price system was declared by the courts a conspimO 
in restraint of trade. In effect, however, the American 
book trade is organized on this basis, and it is the 
tice of booksellers to sell books at the published pn^- 
From the published prices the publisher alloTO dfr 
counts to the dealers, the percentage of diseo®‘ 
usually being laiger for a larger number of copies- 
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As the tendency has been to make 
these discounts smaller and sioaller 
it has become more difficult for the * ' 

retail bookseller to make a ImnR 
Royalties and Other 
Payments to Authors 
The adoption of the net-price sys- 
tem greatly simplified the reUtion 
of publisher to author Formerly if 
the pubbsher paid any money to the 
author it was m a lump sum. Often 
these amounts were pitiably small 
Milton received £5 for the roanu 
Benpt of Paradise Lost and agreed 
to accept three additional pa3mient3 
of £5 when each of the first three 
Impressions should be sold A few 
authors hke Pope and Dickens who 
were especially popular in their own 
time received large sums 
An author now generally receives 
a royalty that la a percentage of 
the published price on the ba^ of 
the number of books actually sold 
An established author may get 15 
per cent or more of the published 
price for every copy told A novel 
by a new unsown author on the 
other hand will probably bring its 
writer not more than 7>a or 10 per 
ceotroyalty mereasmgto lOot tSper 
cent after 5 000 copies have been sold 
Formerly it was customary for an 
author to sell all righte to bis pub- 
lisher With the development of the 
taagasmes the radio and motion pic- ^ ^ 
lures this practise has changed ^Ow 
an author usually sells separately the 
book rights the serai or magaime 3 ,i,,.w , 
rights the dramatic rights (if his 
book has powbilities for a pUy) 

and the motion picture r^hts FWlly cgn«ctir n 

he may even receive special royalt "■ 


WHAT A BOOMERANG WILL DO 



i.e may even receive special WbI mto a curve over a bed of hot coaU It is irc 

if parts of his music or pby arc broaden^ ^ ^ ^ rounded 

lh,»gk . I t.»ry .s.nl “I" “ Z, fa hfatu, 

manv Soecial nzhts as possible on a , 


many special rights as possible 
basis and relieves the author of all 


basis and relieves the author oi au raam t. tno^ return boomerang is chiefly used ai 

tiODs A reputable agent assures the pubb^ tba elraight forward it slowly 


several kind^ 
huntmg and for aiouse- 
Bue and proportion The well 
chiefly used as a toy 


the author is dependable _ „ »_» iKv'«iT whulmiT around and around m a curvea uue 

Before the second World War untfit t«a<he8 quite a height when it begins to fly 

backaganand Bw eeping over the head of the throw er 
Lshed The Soviet Union was seeond {ifla behind tun. This surprising motion is pioduced 


States private publishers have broaden^ ^ tKe action of the air on the bulging *‘de of the 

by Bnecial methods Book clubs sell millions «cop»» ^xwiBeTWig The other types are effective weapons 
because^ their sue and irregular motion but they 
do not return to the thrower The natives Bhov 
jemarkable skill m the use of this weapon it is Mid 
that with It they can almost cut a small animal m 
two ft ranges within 400 feet. 


by special methods Book clubs sell r 
by mail on a subscription basis Publishers i 
millions of pocket books— paper bound 
works which were popular m more expemave edmow 
Boomerang The most remarkable weaptm 
vented by prumtive man was the boouKra^ 

by the natives of Australia It la made ot hard wood 
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DANIEL BOONE— Fearless HUNTER and PIONEER 



fiv?'coinpamo™s*thnS^t*Ui?siEht"o^^olS?pSf down into the Kentucky wilderness below. He and his 

cumjiamoos innu at ttie sight of pathless forests and swift streams that few white men before them had erer seen. 


gOONE, Daxiel (1734-1S20). 4Mien most Ameri- 
can colonists were content to li\e along the At- 
lantic coast, a few restless men and dauntless women 
pushed westward through the wtldeniess. Beyond the 
blue mountain ranges a land of promise called. Those 
hardy pioneers toiled up the steep slopes and down 
the long valleys toward the 4Vest. Among their 
leaders was the famed woodsman Daniel Boone 

Daniel came from an English Quaker family that 
arnved m Philadelphia in 1717, seeking lehgious 
freedom and a better nay of life. His fathei (nhose 
first name n as Squire) pioneered into n estern Pennsvl- 
vama, then took up farmlands near nhat is now the 
city of Reading, Pa. Daniel was born Nov. 2 1734 
the sEth of 11 chUdren. ’ ’ 

Tlie boy had no regular schooling but he quickly 
learned all about cattle, horses, wagons, blacksmith- 
mg, and how to n eave on his father’s looms. His Aunt 
Sarah taught huu reading, writing, and “cipherinc ” 
and a very httle spelling He listened to wonderful 
ston^ at the dailr' family Bible reading. He made 
fnends with the peaceful Indians who came to visit 
and trade. On his 12th birthday Iris father gave hL 
a new nfle. As he grew older he loved to spend long 
days m the deep woods learning to shoot and trap 
He grew up to be a man of great physical strength 
quick m movement, and a swift runner ’ 

■When Daniel was about 16, the Boones decided 
that Pennsylvania was getting crowded. They sold 
their farm, and loaded the big Conestoga wa-ons with 
their belongings. They rounded up their “livestock 


and trekked southwest down the Shenandoah I'allej 
In the Yadkin Valley in tlie northern Carohna- 
they staked out a farm and settled down. 

In the year 1755, news came that General Braddock 
ivas lending an expedition to drive the French from 
Fort Duquesne. ’Twenty-one-year-old Daniel joined 
up as a wagoner with Captain IVnddell's Carolina 
hlilif ia. By the campfires he listened to John Findley, 
a fur trader, tell of the wonderful country across the 
mountains and down tlie Ohio. He saw young George 
B asliingfon, tlien a colonel on Braddock ’s staff, "ho 
w as about liis own age. As Braddock’s forces were ad- 
vancing on Fort Duquesne, they were ambushed bj 
Indians and almost wiped out. In the wild confusion 
Daniel cut the horses’ traces and rode away to safetj 
(see French and Indian War). 

Marriage to Rebecca 

V’hen Daniel came back to the Yadkin Valiej" he 
married his Irish sweetheart, tall black-eyed Rebecca 
Bryan. 'Tliere was a wedding party witli fiddles, 
ing, and a barbecue. Before long their family included 
two fine boys. Boone spent little time fanning and 
more and more of his time hunting and trapping- 

The Boones were movers. From one cabin w 
another they moved on toward the western mi^' 
tains. One day, his old friend John Findley offered to 
show Boone the way to Kentucky. With four men 
we\' crossed the blue ranges and went through t"® 
^mberiand Gap into wild Kentucky. Boone hv'ed 
in the \\'i]demess for two j'ears, sometimes alone fo^ 
months. Once he and a companion were surprised ana 
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captured by Indians One night while 

the Indians slept the captives sLpped yj*"' ^ 

out of their blankets and escaped ^ ' i 1 

^ov he knew the nay to Kentucky I '*'v^ vV M J^J 

and settlers wanted him to guide them r w- i 

to tl e new land But the Ind ans were >>■ TY V 

on the warpath Boone and his fnend Wtft Vj 

Stoner traveled from Carolina across f liStJi 

the wilderness to the falls of the Ohio 'Afijit. I ?4 J 

to warn the settlers He helped to f 'S |P 1 

defend the front er forts m Lord Dun * ^ 

mores I\ar (1774) against the Shaw ^ W 

nees and was made a captain 

The WllderncM Road ^ ~X ~ * 

Colonel Richard Henderson a Caro 
Ima judge had Boone gather 1200 
Cherokees at Matauga Shoals m the 
spring of 1775 The chieftains bartereil 

...y .bout 2 mJl on .on ol h„U lo, » '•T..X»SiSrfiSr.W.“ Si*™ S'SZjaVj.S''' 
few wagonloads of guns trinkets ai ) 

gaudy shirts Henderson then hired Boone 'rtl 30 burning arrows set fire to the cabin roofs the men 
men to cut a trad 300 miles through the wilderoe s beat out tl e flames The Indians even dug a tunnel 
to the Kentucky River This beurae known as the to place a powder mine under the fort For mne days 


ilderness Road At the end of the road they built 


ages tned every tncV Unally a terrifio ram 


I g cab ns and started a fort They named the set. storm plus Kentucky courage discouraged the 
tlement Boonesbotough (now Boonsboro) Indians and they departed suddenly 

As the settlers began to come to Kealuay ihe I\Tien Kentucky was made part of \jrgima Boone 
‘^hawnees on the Ohio River became aroused They was elected to the legislature That body was meeting 
sent war parties to destroy the new settlements The in CbarlolteaviUe when Tarletons British cavalry 
setUers of Boonsboro beat off every attack One made a surprise raid They captured Boone but be 
''unday afternoon Boone a 14 year-old daughter was paroled Soon he was back on the dark and 
Jemima and two other girls drifted down the Ken bloody ground of Kentucky Bryans station bad 
tucky River in a canoe They were surprised and repulsed an Indian attack Jed by Simon Girty the 
earned off by a Shawnee raiding pa A.cBruL old ace «hite renegade Boone jomed in ^r 
party Boone and his friends tol . / . f 

lowed Creeping up on the Induns Kentuckiaw rushed into an Indian 

they fired fro^bush The Indiana " ^ ^ 

fied and the three girls were rescued . ^ P«ce.„d aNswCoun,^ 

unharmed S- Boonewaanowfmoua buthewas 

Re.oluUonaryWarSer.ic. ^ T I 

During the Resolution Boone was ^ /SB Tf. rK r'I™ 

captured by Shawneca He was ^ had b^n lost m law courts Because 

Uken by the chieftain Blackfish to * SJ-* ^ d nf 

UiPir British albes in Detro t There nn to 

Generd Hamiltoa ofler^ the chief |,Vera“ the Boon^ 

i iiimdred pounds for JBff the Ohio f«m Maysville to Point 

BhcMsh refused and took Boone W pi„^„tandonupthewildKanawha 

the Indian camp at aiieothe Sometmes he kept store 

Ohio where he a-lop^ Boone as a ^ ^ ^,^^0 guided settlers over the 

H^iitoapHS^yL. mountains or sold horses Always 
atched for a chance to esc p wgs a» .U «>“ “i* ** he hunted and trapped in the ever 

When he saw the warriors prepare m to tat bom. » Mmvoan. 1791 

or an attack on Boonsboro h® elected to Uie Virginia legislature a second time 

toward Kentuc J . Heanngof good hunting mthe Femme Osage country 

Bomboro HetadtoeMieO^omtod^ Th, Spu>»h so.emor gnnM Boom 

Boonobooo TO to reody rf tod to ntoo bon . m.8 .tale 

th. to ‘C 5; Wo°i; ntoen 

«.„loto™od.oK...uob,,.tbv.,o.b,.,o,p..t. 


'as elected to the legislature That body was meeting 
I Charlottesville when Tarletons British cavalry 


made a surprise n 
was paroled Soo: 


PBACeruL OLD ACE 
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to pay old debts and bills. In Lc-Kington he met young 
John James Audubon, who later became a famous 
painter of bnds. At t^t time he was an impractical 
storekeeper in love with the wilderness. Boone showed 
his young friend how a good hunter “barks” squirrels 
and told him tales of the old wilderness da\'s. 

He returned to his Missouri cabm, happy at last to 
settle down with his grandchildren. Here the portrait 
pamter Chester Hardmg pamted his picture. Had he 
ever been lost in the trackless wilderness, Harding 
asked. “Xo, but I was bewildered once for three 
days,” said the old hunter with a twinkle in his eves. 

He was 86 when he died. They buried him bv *Re- 
tecca on a hilltop overlooking the IMissouri, facin"- 

KentuckT remembered its 
debt to the trail bla2er and took his body back to 
Kentuckj- soil for burial beneath a monument. 

Books for Younger Readers 

(R^dot, I°52r‘ - 

Dougherty, J H. Darnel Boone O .Ling. 1930) 

R 1, I Advanced Students end Teachers 

E. Dan Fronwrsman (Morrow. I94S) 

5946) Scout (Doubledav. 

away. So today the woridl cunriv ^ 

chiefly from iwiterless deserts. ^ ^ 

boratrdafBS^'i/Ta”^ 

“water Ltene^jiaLen^^-l^ - 

metal borax powder melts to q irln ' ]y^^^*Onhot 
dissolves ovid^ and Xr Zl 
action makes it useful as a flnv in This 

Boimv is used for makinn- heat re.riX^ wnlding. 
pyre.v baking dishes and elect^^° ^ 

used also in enamels for bathtub-^ ^ 

and other metalware; glazes for^^iS°^®^ 
and food preservatives^ anHcent;^^^*^, paper; 
acid), and leather dressings (including boric 

The world’s best source of borav w d •. 
most pure sodium borate, caUed ‘deposits of al- 
the Mohave Desert, Calif. Th^ rasorite, in 

pure deposits of «>/emonite 
D^th Valley, Calif., in Chile “ 
bimes of Searles and Owens 'akes in r X 
salt lakes and marshes in Turkev and 
bonal supplies. ' jaeld addi- 

Bora.v and boric acid (H^BOs) are nm 

imjwrtant compounds of borom T^fcX”^ 
used to identifj- unknown metals ^ ^ 

plafanmu loop is heated to a gW bc^ 
the substance to be analyzed, ^d reh^t^ ^ I*” 

iroT blue for cobaU.’i^*^ 

iron, and so on. ' jcuow for 
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BoRDE.\UX ibor^o'), Fra.vce. One of the lizj^ 
ing^ports of France is Bordeaux on the Mt bad 
of the Garonne River. It is near the south of Fiarre 
imd hence conveniently located for trade with Vet 
Mnca and South America. It is 60 miles frosi fh= 
Bay of Bisca3-, and near the point where the Gam”- 
and the Dordogne meet to form the Gironde Eiver 
_ ne city IS famous for its wines, which are emo.-tai 
m large quantities. Other valuable expo.rts iiid'-k' 
hides and skins, sugar, rice, cotton and woolen ebth. 
mb, fruits, and vegetables. A large fishing fleet ct« 
from Bordeamv to the Grand Banks each year. ' 
The liarlwr is dirided by the Pont de Bordeanxs 
bnd^ of 17 arches. The citj* boasts many fine cli 
buddings. Xotable among them are the CathednJd 
.Midrd, dating from the 11th centurv; theG.-sii 
Thdjtre;_and the_ church of St. -Michd, where beC 
tow er, 354 feet liigh, is the loftiest in the sooth c' 
France. Bordeaux has been an educational center fc* 
manj" centunes and is the seat of a university found'd 
^ birthplace of Montaigne, theesajis, 

of Rosa Bonheur, the painter; and of ^lontesqnin. 
the political philosopher. 

-■^lar back as the Roman Empire, Bordeamwsss 
flourishing citj', called Burdigah. Its western pri- 
tion protected it from the earlj' barbarian invas^nR 
and it sheltered the last glimmers of Roman rJtiK 
w hen the rest of France had entered the Dark .Art. 

to 1152 Eleanor of Aquitaine married Heniv t- 
-Anjou. Vben he became Heniy H of EngianJ z 
11m, the Bordeaux region pa^ed under Engbh ca- 
trol for tliree centuries. Bordeaux became Freni 
Bgem at the end of the Hundred Yearn’ War. Doim: 
the FVanco-Prussian War, and brieflj’ in each of tie 
lAars, the French government mavel 
to Bordeaux. Population (1916 census). 23S 65.3. 
BORDE.V, Sm’ Robeet flS,54-1937). The ftil 


^ ropuiation (1916 census). 235 6 

BORDE.V, Sm’ Robeet (1854-1937). The tua 
Hon. Sir Robert Laird Borden, prime minister ( 
Canada from 1911 to 1920, was bom in the hLdod 
(^mml Bid, Nova Scotia, on June 26, 15?: 
His tamih- had been in Xova Scotia since 1760. -Afe 
^ education in the pro\'inciaI schools he becac? ^ 
arnster, and rose rapidlv to prominence. 

T -OTC' J - - j • . . "yp ^2 


- — luiti rapioiy lo prominence. 

Imw proved a steppingstone to politics, 
general elections of 1896 he was elected to the 
^lon House of Commons as a Conservatire. & 
1 he was^ chosen leader of his party, in the Hos? 
^d led it in opposition to the dominant LiteSy 


, . . — icauci ui ms ^ 

^u led it in opposition to the Qommauv . — 
en m^ 1911 the Conservative party swept m 
countrj- in opposition to a ' trade reciprocity S2|^ 
ment with the United States, and Borden was sska: 

to form o _* XI-.- V ... » ♦ 


vsim tne tnited States, and Borden 
cabinet. (He was knighted in 1914) 

— uring his first few years as prime ministari 


p 1 bis first few years as prime ministari 
^bert Borden was hampered bv the oppoabon & s 
;~i?”\“^iority in the Canadian Senate. But to 
of the first World War brought a tm^ ‘5 
party rtrife. On the declaration of war he 


* .r aeciaration oi v,iii y;- ^ 

panada s whole-hearted support. Starting ^ 
e^^tionarj^ force of 33,000 men, he placed 
tne L«anadtqTi ii 1 rnn fwvi mPTi Si Cans 


fK n - i«,OUU men, ne pwt^ 

me (..anadian people the goal of 500,000 men as 
oas contribution. When the need for men 
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^ scute te asked parliament to adopt compulsory Bull type of the coldly calculating unscrupulously wjcked 
I tary service To carry this measure he formed a Italian tyrant 

'coalition with the conscnptionist wing of the lab- Alexander VI frankly used his office to build up 
eral party The general elect ons of 1917 justified the power and fortunes of his cbldren whom he 
^ ha policy and he was able to carry forward Canada a openlyacknowledgcd Tnckery war poiwn and the 


part m (he wnr Among 
the pnme mmistcfs of 
^the Allied nations Bor- 
den was the only one 
who directed the affairs 
' of his country from first 

In 19fr 19 Sir Robert 
■ Borden was a member of 
' the Imperial War Cabi 
■'net composed of five 
fc ministers of the United 
! Kmgdom and the prime 
i ministers of the sclf-gov- 
^ eming doimnions Prfr 
rMoua to this m duly 
1915 he had ant id the 
Imperial Cabinet Tha 
. was the first tune an 
) overseas mimater had 
pevet participated in the 
deliberation! of this 
, body 

f At the end of the war, 
u 1918 Sir Robert Bor 
den went to Fans as the 
j «h ef representative of 
^ Canada at the Peace Cos 
, ference He led m 
. tauuog (or Canada and 
r tb •• 
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dagger were freely used 
to advance the family 
interests (hough histon 
ans now disbelieve most 
of the tales of subtle and 
eecret poisonings attrib- 
uted to Alexander and his 
son Caesar as beyond 
tbe chemical knowledge 
of that time The almost 
royal power of Caesar 
Borgia practically ended 
when his father was fa- 
tally stricken at a ban 
quetml503 andhebim 
self was temporarily 
wcapacitated by a mys- 
terious illness which 
their contettporaries at- 
tributed to poison which 
they had placed for tbeir 
enemies 

Caesar s eister Lucre- 
tis Borgia (148I>-15J9) 
was represented by Ister 
writers as a veritable 
monster of wickedness 
But she IS now believed 
to have been ‘more 
ginned against than sin 
mag aad s mere tool tn 


L fh* other Mif-govermog » «, the handa of her unscrupulous family la ter later 

, dominions of the British Elmpire due irf.-sduehessof Ferrara she showed herself a woman 

as members of the league of Nations, . beaut? grai^e gentle manners aa well as a 

sham of h« labors bad told upon Ins healw k.inved ustron of artuts and scholars 

^ ly after his return to Canada he was " St Frauctsof Borgia (1510-1572) a later member of 

■ relinquish the duties of pnme minister In the branch of the family attained fame as the 

'*■ summer of 1920 he re^ed and retired to pnTOW ^ahte bead of the Jesuit Order 

' hfe handing over ha leadership to one of his heu Gerzov (J867 Wl) Of rugged Danish 

.tenants Arthur Mei^en ,-rt» 8o<w«try Outeon Borglutoww bom m Idaho and 

‘J Borden was not inclined to ptacti«e the ^ted m Nebraska when the t\est wm sthUhe fron 

** of the politician But his formation of the , jo this eovironmeat he owes the brtd imagina- 

> Govetnment m 1917 m the face of etrong of his sculpture To hu training in Paris under 

( within his own party required remarkable gdte « ^^gu^ueace he owes his technique Noteworthy 

if patience perseverance and firmness of examplea of ha work are the national memorml on 

■< did not possess the oratorical gif« of Mou^Ruahmore South D^ote with its huge heads 

'tWr and his speeches were marked Washington Jefferson Th«x3°re Roo^veU and 

^ peal to reason rather than by eloquence I*ncoln » 

• the war he acted with great prompt {ude «d new ^ The Centaurs m Newark N J and'^c Mar^ 

'ccasion demanded He died June )ft of Dtomedes in the Metropolitan Uiiseum New k w 

JORCIA (hir'^i) FAMILY Of aU City He designed the Confederate Memorial on S^a 

^uses of Renaissance Italy none MiLtam Goofs'* but the work ^ atopp^ after a 

ietween U55 and 15M than this faniily Sp^ ^«a«ectnexit with the sponsort H s brother «o1m 

-ngin wtochiveSopopestoRo^eC^^Si SSST Borglum nas also a distm 

455-1458 and^AIexanderVI 1492 guahed sculptor (See also Sculpture) 

a Caesar Borgia {1476-1507) suppUed the penw 
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and SAVAGE ISLAND of the DYAKS 

Other tribes are the Kayans, Ken- 
yahs, Kalabits, IQemantans, SIu- 
ruts, Dusuns, Bajaus, Punans, and 
Ukits, mostly pagan peoples The 
Ibans are the most -warlike and 
industrious. The most primitiie 
tribes are the Punans and Ukits, 
■n'ho subsist on jungle foods, main- 
ly wild sago, and by hunting, and 
live in the dense forests in shelters 
made of sticks and weeds. Rice n 
the staple food of the more ad- 
vanced tribes. 

Borneo, -nith an area of more 
than 290,000 square miles, is the 
~ third largest island in the world, 

e-^ceeded in size only by Greenland and New Guinea 
It is SOO miles long and 600 miles -wide at its longest 
and \videst points. North of it are the South China 
Sea and the Sulu Sea. To the east are the Celebes 
Sea and the Strait of Macassar, and the Celebes and 
Sulu Islands; to the south, the Java Sea and Java; 
and to the -n’est the South China Sea and Sumatra, 
the Karimata Strait and the IMalay Peninsula. 



■nORNEO. If you visit the 
Dyaks, one of the prim- 
itive peoples who live along 
the jungle rivers of the island 
of Borneo, in the Malay 
^chipelago, you will sleep 
in a huge bamhke structure 
built above the ground on 
high stilts, with a great 
cluster of smoke-blackened 
human skulls grinnmgdown 
at you from the rafters. Por 
the Dyaks feel they honor a 
visitor by lodgmg him in 
this “head house,” where 
they keep the heads they 
have cut from the bodies of their 
slain enemies. The roofs of their 
“long houses,” 600 to 700 feet long, 
are steeply pitched to withstand 
the torrential rains, for Borneo 
with an average fall of 150 inches^ 
is among the wettest places on 
earth. Head hunting has been sup- 
pressed among the tribes living 
near the coast, but in the dense 
jungles of the interior, some wild 
tribes still practise the grim rite. 

The Dyaks are the original “wild 
men of Borneo.” They are still 
ghost-w’orshiping semi-savages who 
seek guidance for important proj- 
ects from omen-birds, usually 
hawks, or read the will of their 
pagan gods in the entrails of sacri- 
ficed pigs and fowl. Over their queerly tattooed brown 
skins they wear only the scantiest of coverings for 
the climate is oppressively hot. ’ 

The Dyaks are divided into many tribes, but Borneo 
natives are generally classed as Dyaks and Lauts or 
Sea Dyaks, meamng mhabitants of the coast The 
latter, mostly Mohammedans, are also called Ibans 



Beven see the wharf of Pasir, one i 

po ts of Indonesian Borneo, where rattan is exported. 

From an airplane this vast island looks like one 
great emerald patch of jungle, with ridges of four 
forest-clad mountain chains traversing it irregular ) 
from north to south. Aloiint IGnabalu in North Borneo 
is the highest of the peaks, reaching ov'er 13,500 feel- 
Threading the mysterious forests — some still unev 
plored — are many silvery rivers dotted with sma 
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tmdmg boats and fishing canoes These nvers are the vak became a croira cohny The capital ts Kucfung 
bihways of Borneo The natim ply the m-m m other towns are Alin and Sibu The Bntish protec- 
swift boate called prahus or proas outrigger torateof North Borneo became a British crown colony 
craft which sad just as well forward or backward be- m 1W6 Poiwlat on (19ol census pre- — 

cause both stem and stern are _ 

pointed and the mast is amidahip? 

In the gloom of the great forests i; 

jronwood teakwood ebony and other valuable Jiminarv) tUHi area 31 000 


trees which form the country’s chief natural resource 
Camphor trees fan palms coconut palms and 



scjuare miles Brunei remained 
a Bnt sh piotectorete ruled by a 
many delicate feres also native sultan Population (1W7 
abound Through tan sus) 406>>/ area 2 500 square miles 
gled jungles staBi the w^d In the second B orld U ar Japan at^ 
Malayot thetu kedpig tacked to obtain ol for Borneo is 
the honey bear the one of the chief sources m the Par 
rhinoccro' and the ele- Elast Petroleuns is found in Sarawak 
phant The orang utan North Borneo East Borneo and near 
that powerful human fcy Tarakan Island Early in I94o 
looking ape called by the Aai<=tral an troops aided by Amencan 
natneswowu the jun naval and air forces, recaptured lbe«e 
gle man and the gib- nch o I fields from the Japanese 
bon amonkeythatlooks Other mineral wealth mcludes coal 
ei-en more hke a man iron golf diamonds «iher plati 
than does the orang num Un meccory rock salt and 

utan swing throu^ the poreelaut clay Its clue/ products 


lofty trees Along the 
branches at night dart 


tile akms The many streams swarm with edible fish 
The largest and richest part of Borneo long be- 
longed to the Dutch but in 1940 it became part of the 


spices nuts camphor gutta- 
pereha sago rattan and cumer Borac 
the fl]-ing fos and the ous tropical fnuts such as pice- 
flying frog Crocodlea apples and bananas Sugar «ne 'i»|” 
haunt the rivers and coffee cotton ncc and tobacco 
these with snakee and are cultivated along the coaH and nvers Rubber tree 
lissnls make Borneo an plantaliotis now provide more than a third of the ex 
important «ource of rep- port trade Agriculture is the mam occupation boat 



new free nation of Indonesia The ENTEltiNc wedce 

population of In lonesian Borneo IS civilization 

3000 000 (ISoOest) the area is 
207 OOO square miles The chief 
region with about three-fiftlw of 
the people is Best Borneo Its 
major city is Pontianak Balik 
papan IS the refiner) center for 
Last Borneo 8 petroleum and Sara 
annda la the chief port Band 
jermasm exports coal and rubber 
from Bandjar (South Borneo) 

Sarawak and North Borneo be- 
came Bnti=h protectorates in 188S 
and Brunei ra 1893 Sarawak 
with an area of some 50 000 
square mjles and 516 38o people 
(1947 census) was long ruled by 
‘ white rajahs In 1839 Sir 
James Broiiie an Ergli'‘hn an 
helped the Sultan of Brunei to 
put down a revmlt and w as made 
rajah of Sarawak in 1841 Hs 
heirs ruled until 1W6 when Sara- 


buildiDg weaving iron working and the makmg of 
baskets and mats from bam boo and rattan are leading 
industries The population ofBonieoisabout4 000000 
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concessions to the British'kent 
them out of the north. The Dutch 
established long dis- 
puted boundanes in 1891. (Tor 
^P, see East Indies.) 

Bos'xia and Herzegovina 
In Sarajevo, capital of the Austrian 

pronuKomosnia, vasfired theGrst 

gunshot of the first World War— 
the shot that snnfied out the lives 
of the Austrian archduke Franz 
Ferdinand and his wife, and started 
hostihties between Austria and 


thei' belonged at ose 
time to Hungary, at 
another^ to the &rk-, 
and again they were hs 
dependent. In the 15th 
centun-, with the ref 
of the Balbns, they 
fell under the poirer of 
the Turks, and there 
they remamed until, at 
the close of the Huso- 
Turkish War of 1877- 
7S, they were handed 
over to Austria. After 
the first World liar 
they became part of 
Yugoslavia (are Yugo- 
slavia). 

Most of the region is 
high and mountainous 
wdth fertile valleys and 
great forests. Agricul- 
ture is the principal oc- 
cupation. Sugar rcSn- 
ing and rug making are 
among the few manu- 
factures. The chief «- 
ports are iron, timber, 
and dried fruit. 


Rajah 


oexween Austria and 
Serbia (see World Y'ar, Fimt) 

T^ncnta <ir»r1 « . 


Bosma and Herzegor-ina, lyingin 
the extreme northwestern portion 
of the Balkan Peninsula, and com- 

pminglessthan 20 , 000 square miles 

the size of Vermont ^ -”"^ WPil J Ml. 

wereapartoflKoSnEmS’ 

but after the barbarian invasions ‘fw.w 

the faterjorll 



4 , and dned fruit. 

7 ?* ^ are follower of I\Iohami33edi 

the Roman Catholic and the Greek Orthodox 
churches have many adherents. In ofiBcial Austrian 

called “Bosniaks,'’ bat 
fhoi avould not use the name. Racially. 

■ uefly Croat and Serbian. Population (1953 
2,843,486. 

ri'i’er-like strait of the Bosporus 
osphorus), is hardly less famed than the famous 
" - C'tj' of Istanbul (Constantinople), 

w'hich commands its southern en- 
trance. It lies between the Black 
Sea and the Sea of Marmara, and 
forms part of the dividing line be- 
tween Europe and Asia. Iheacher- 
ous currents and fogs around the 
north end make narrigation danger- 
ous, and a number of lighthouses 
have been erected. 

For a distance of 18 miles the 
channel of the Bosporus, from one- 
third of a mile to two niiles broad, 
winds in and out through a pic- 
turesque landscape lined with vil- 
lages, ancient towers and forts, and 
iovelj' palaces and summer homes 
of residents of Istanbul. 

The word “Bo3porus"comes from 
Greek words meaning ^'ox-ford, 

» /» t t 


vrreeh. \vorcls meaning ox-ioru, 
suggested by the legend that the 

XL.-. trt 


uj tXAC XCgCJ-iU i.*>**» 

goddess lo swam the strait ia 
form of a cow (see lo) 
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Historic BOSTON— M E T^ROPOLIS 



B oston Mass The k < 

PunUn found *'K ^ j «*«^‘ 

fatheifl chose 'well | 


»hett they settled on 
the three hills of the 
Boston Pen nsula id 
1630 Its deep nell 
sheltered harlxr was 
one of the finest on 
the Atlantic coast It 
save ready access to 
the heart of Is ew Eng 
land The surround 
mg Doston Basin of 



roundings Beneath 
and around it the 
Boston Peninsula 
stretches between 
Boston Bey on the 
east and the Charles 
River on the north 
Bbsrves and piers 
fringe the peninsula 
The bayis dotted with 
islands and busy vnth 
sh pping East of the 
State Hou e lies the 
hilly land where early 
Boston was built To 
the south west and 
north stretches an un 
broken modem city 

aani" oreeUlers in " ' The city of Boston covera only 46 square miles 

the Great Puritan Migrat on who IS ^nd gurfL Around it Les a crescent of sub^te 

throughout the Massachusetts Bay Colony ther The communities wdepen 

settlements looked to Boston as their S governmental unite But those closest to Boston 

and made It their cap tel Their roads £«^msted metropolitan commissions wito toe 

the spokes of a wheel and it came ^ ^laUoo of their water supply sewage dismal 

toe Hub City It was the port «id leading ^ other 

city of toe Amenean colon es until 1750 . ^ e t ea and towns ^eluding Boston situated m 

mugh other American cities tove rts or aU of five count es make up the 6ten^ 

Boston in sise none haa exercised greater natonal ^ j^tan area This densely populated area 

mfiSnee Boston s patnote were l^e« covere^nly a smaU part of Massach^tts but it con 

toe country s mdependence Its terns about one half of the people of the stete 

1 f.„ r'r<r.ct tiition Its great thinkeis ami n_utHul Dwellings on Beacon Hill 

wntere gave iWultural and educat onU Beacon HJl where the State Hoi^ 

Pract cal Yankee businessmen and skilled wot ^ center of old Boston Here hved Mny 

Th. W.t.t E,d.cW su. rf E, „„.e .ri beiul M old doeltop .loot lie .Wp 

The ct Edded do». ol the *..1. Todey you «.y H" h"« “ ''■> * 

House oSers a glonoua view of the ci y 
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BOSTON 

THE FRONT OF THE 


FAMOUS BOSTON PUBLIC LIBRARY 



The Boston Pabbc Library, facing Copley Square, ts bnilt in Italian Renaissance style aronnd an 
open court. Over the mam entrance are sculptured panels by Saint-Gaudens. The doors are bronze, 
from designs by Darnel Chester French. Murals by Abbey, Sargent, Puns de Cbarannes, and other 
artists decorate the interior. At the nght of the neir above is the Kew Old Sooth Chnrch. 

historian Parkman wrote for 20 }'ears. In another, 

Thomas BaJey Aldrich wrote his ‘Stories of a Bad 
Bo}-’. Others have been the homes of Motley and 
Prescott; Ticknor and Alcott; Pmckney and Chan- 
ning, Juha Ward Howe and William Dean Howells. 

To the west of the State House stretches the famous 
Common and the smaller Public Garden. In colonial 
times the 4S-acre, tree-dotted 
Common was used for pasturing 
cattle. Here criminals and Quak- 
ers were e\ecuted. And here Brit- 
ish troops drilled before tlie bat- 
tles of Levington and Bunker Hill. 

Many colomal patriots lie buried 
in the httle Old Granary' Burying 
Ground east of the Commonj be- 
side busy Tremont Street. In it are 
the graves of Samuel Sewall, Ben- 
jamin Franklin’s parents, John 
Hancock, Janies Otis, and Samuel 
Adams, 

The Charles River 
As you look w est and north you 
see the waters of the Charles River 
estuary'. It was once called the 
Back Bay; now it is the Charles 
River basin. Across it gleam the 
ii-y'-covered buildings of Han'ard 
lJni\ ersit j' in Cambridge, the most 
celebrated of Boston’s suburbs. The bay with its 
tidal marshes once dipped far south into the present 
city'. But this part of the bay was aied in during the 
19th century', and the “made land” became the fash- 
ionable Back Bay residence district. Along the river 
runs the wide Esplanade. A dam blocks the flow of 
the ocean tides and keeps the water at constant depth 
Northeast of the dam a maze of railroad tracks runs 
from North Station into northern New England. The 


locali ty was open wstei 
in the days of theEevo- 
lution. Across it, 
Charlestown patriots 
saw lantern signals 
Paul Eel ere liad hung 
in North Cliureh tower 
before he began his li- 
toric ride (see Revere). 
The other main rail- 
road entry', South 
Station, lies south ef 
the central district. 
Famed Back Bar 
Through the Bad 
Bay' district run many 
of Boston’s handsomet 
streets and avenues. 
Not far south of the 
river. Commonwealth 
Avenue e.vtends west- 
ward from the Puhht 
Garden. The green 
parkway in its center is adorned with the statues _^a- 
mous men. It is a link in a park system that giidlto 
the city' with two rings of parks, playgrounds, and 
boulevards. This system includes the world-renowns* 
.Arnold Arboretum and 527-acre Franklin 
South of Commonwealth and parallel with it is tK 
scarcely less famous Boylston Street Two hlocD 
from the Public Garden « 
broadens into the green tri- 
angle of Copley Square. Here 

stands the renowned Baton 

Public Library. Opposite 
stately Trinity Church, with 
its beautiful decorations ana 
stained glass windows by ha 
Farge, 'Vniliam Morris, and 
Burne-Jones. Other imposing 
structures adorning the square 
are the New Old South Churd 
and the Copley Plaza Hotel 
Boston University is a 
to the west. Broad Huntingto 
Avenue leads southwest from 
the square. Along and near 
are such notable buildinp 
the Mother Church of Chzist““ 
Science, Symphony Hau, 
Opera House, and the 
of Fine Arts. This Museum 


Population— Cay of Boston (1D50 cen- 
sus), S0I,444; Bo'ston njetropobtan area, 
2,369,9SG. 

Area, Location — City, 46 square mile**, 
5 square miles of parks; metropolitan 
area, 1,022 square mJes, 17 square miles 
m parka; geographic location (State 
Houce), 42’ 21' X., 71° 4' IV. 

Climate — Mean temperature**, from 29° 
(Januarv and Februarj) to 73° (Juir); 
jearh, 50°. Annual rainfall, 41 inches.' 

Port and Shipping— About 120 miles of 
iratcr front, about 260 wharves, 40 miles 
^rfhmg space; from 16 to IS million 
tons of shipping annually. 

Schools — Pubhcschoois, dtv. 240 met- 
^htan area, about 1,100. ’More' than 
-00 private schools and colleges in the 
metropohtan area. 

Ti^spo^tion (cify)_Elevatcd, sur- 
face Ime. 12 mdes of municipal subway. 


Stands alongside the Fenway, a charming pMkimy 
built on reclaimed mud flats. In the educational ceo C' 
near the Fenw ay are several of Boston’s famed 
and conservatories, the Boston Latin School, oidfe 
the country' (founded in 1635), Isabella Stewar^t Gai- 
ner Museum, and the ^Massachusetts Historical i 
Circling farther around the cupola to the south 
uast, y'ou see at y'our feet the maze of narroi^f*^. 
streets that make up the business center. IVasiim_ 
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ton Street is the most congested thoroughfare in the 
countrj', and several others are so narrow that traffic 
is permitted m only one direction. This, one of the 
oldest parts of Boston, is rich in historic buildings and 
associations. Here is the Old State House (1713), the 
seat of r 03 'al government of Massachusetts during 
the pro\'incial period, now a historical museum. 
Under its balcony took place the fateful Boston Mas- 
sacre of 1770, when five persons lost their lives in an 
encoimter with British soldiers. Not far away is 
Faneuil Hall (1763), the cradle of American libertj’, 
where the patriots often met during the Revolution- 
arj' War period, and nhere in later times Webster, 
Choate, Sumner, Wendell Phillips, and Everett made 
the air ring with their oratory. Old South Meeting 
House, where Benjamin Franklin was baptized, stands 
amid modem office buildings that far overtop its 
slender wooden spire. Because many patriotic meet- 
ings were held in this old church, it became known as 
the sanctuari’ of freedom.” Tucked a wa\' in another 
corner is the old pillar-fronted King’s Chapel (1749), 
where General Washington sat one day in 1789 when 
an oratorio was given m his honor.' In the little 
burjdng ground adjoining are the graves of John 
Winthrop and John Cotton. 

Northward, on the site of the original citj" — a dis- 
trict now crowded with people of foreign e.vtraction— 
^ the tower of Christ Church (also called Old North 
Church), the oldest church of the city (1723). From 
it Paul Revere is supposed to have had two lanterns 
hung for his famous ride. Revere’s house is still 
standing not far awa.v, a little two-storv building 
with a steep roof, almost lost among Ita'lian shops 
and tenemente. In Copp’s Hill burial ground beyond 
Chnst Church are the tombs of the Mathers. 

Where Bunker Hill Was Fought 
Across the narrow dock-Uned stretch of water 
panned bj^manj- bridges, that separates the North 
nd from Charlestown IS a plain square stone shaft 
nsing hig^h above the huddle of roofs. This is the 
Bunker Hill iMonument, which commemorates one of 
the glorious episodes m American history. All the 
eastern end of the Charlestown peninsula is given 
over to the vast United States Na^T Yard, which has 
stood here smee 1800. At the piers or out in the 
open water he scores of warsliips, little and big, con- 
trasting strangely with the famous nooden 

Sowf affectionatdy 
known. School cbldren of the coimtri- gave their 
penmes to help make it a floating museum 
Such are a few of the historic scenes that fill the 
eye as it sweeps over the city But ^ 

one may like to dwell on the greatni of BosTont 
past, one must remember the greatness of the 
city, the capital of iMassachusetts, Tnd tS iTi "" 
olis of K.W E.,b„d. Though ItZSX Sn K 
population It IS the third greatest financial 2ter 
of the country' and the third largest wholesale market 
Many powerful banks, railroads, insurance comnan 
les, mimng concerns, industrial enternrise^ a' 
wholesale distributing agencies make it 


quarters; and it has its own stock e.vchange. Through 
the port of Boston pour raw materials to feed the 
mills and factories of a great industrial area. The 
city is the largest wool market in the world, one oi 
the largest markets for hides and skins, and a leading 
port of entry for raw cotton. 

Industries and Education 

Boston importers supph' raw materials for the tex- 
tile mills of all New England. Boston itself and the 
metropolitan area h.ave been textile centers ance 
colonial daj's. The manufacture of clothing and oi 
textile machinerj' is also verj" important. The first 
skilled shoemakers came to the colony from England 
in 1629, and the industrj’- was well established by 
1650. Boston and its neighboring cities still produce 
more shoes than any other area in the world. Shoe- 
making machinery and leather are related product' 
Printing and publishing, food products, electrical 
equipment, and foundry and machined products are 
also leading industries. Boston is one of the chief fish- 
ing ports in the nation. Boston Fish Pier is the larg- 
est of its kind in the world. IMore than 3 milhon 
pounds have been landed in a single day, and frozen 
and filleted fish are shipped in immense quantities 

As a seat of education, the Boston area is unmr- 
passed in America. In the city are Boston University, 
Simmons College, Northeastern University, Hamrd 
Medical and Dental schools, Tuffs Medical and Den- 
tal schools, Emmanuel College, and the NewEnshnd 
Conservatory of Music. The Athenaeum Library and 
the Boston Museum of Fine Arts are world-famous 
institutions. Cambridge, just across the Charles Bn- 
er, is the home of Harvard, Radcliffe, and the Massa- 
chusetts Institute of Technology'. Wellesley and Tuff= 
colleges are in Welleslej' and iMedford respectively. 

The largest of the immediate suburbs is Cambridge 
(sec Cambridge). North of it, on the south bank or 
the Mystic River, is Somerx'ille, the principal ” 
packing center of the state. Arlington, Jledforo, 
Everett, and Chelsea lie along the north bank of e 
Mystic Rix'er. Everett manufactures coke and petro- 
leum products, oils, chemicals, and shoes. 
produces shoes, paper, and elastic webbing. Jledfo 
and Arlington are attractix'e residential subur - 
Southeast of Chelsea is Winthrop, and northeas n 
Revere, both celebrated for their beach resorts- 
Thrusting almost into the heart of Boston fro® ^ 
west is Brookline, an e.xclusive residential suburb. » eff 
ton, west of Brookline, is the seat of Boston Co 
and of Andover Neirton Theological School. ml ^ ’ 
north of Newton, is famous for its watches. On 
south Boston is touched by Dedham, IMilton, an^ 
Quincy. Tlie last is famous as the home of the A aim 
family. Sliipbuilding is its most important indu: . 

A Colorful Historical Background ..... 

The history of Boston is in large part ' 

of Alassachusetts. It was founded in 1630 by > 

settlers led by John Winthrop and was first 
Trimountane, from its three hills. The naine iros - 
changed to Boston, from the town in Lincom- ' 
England, whence many of the settlers had come- 
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ongmal name survives la Tremont Street Theaty 
wag a center of Puntamsra and of learning in Amer 
ica Here were started the first Dewspapere (1690 
and 17W) The same Puntan spirit which led to the 
punishment of heretics Quakers and witches con 
tnbuted largely to making Boston the center of op- 
position to the oppressive measures of the mother 
country in the penod preceding the Revoluton The 
Boston Massacre the Tea Party and the British 
evacuation of Boston are famous events 

In the 19th century Boston retained its leadership 
in educat onal cultural and humamtanan bnes 
Many great literary men and scientists lived m or 
near the city among them Longfellow Lowell Whit- 
t cr Emerson Hawthorne Holmes Agassi* Park 
man Motley Prescott The c ty also became the 
center of the antisUvery movement 

In 1872 the c ty wag devastated by several fires 
destroying more than 175 000 000 worth of property 
in the business section In rebuild ng many narrow 
and winding streets were widened and elraight- 
eoed Boston hs-s tong ’awm s. lead ng city w. mnosci 
pal improvements It pioneered m parks an I pUy 
ground movements It bu It 40 miles of ship berths 
and one of the world s largest dry docks The double- 
decked two-raile Mystic Biver Bndge connects Bos- 
ton with Chelsea and routes north An elevated road 
way to avo d downtown traffic and a by pass highway 
around Boston were begun in I9o0 Huge Logan In 
temational Airport completed in 1950 handles manj 
domest o and transatlantic d ghts It is built on 
filled land off Boston harbor near the heart of the city 

Until the middle of the 19th century Boston s popu 
Ution contmued to be predom nantly of English de- 
scent But following the potato famine u» Ireland 
there was a great iiffiux of Irish to the United Slates 
and many remained in Boston their chief port of 
entry Canadians Italians Russuna and Poles also 
migrated to the city in large num 
bers hiow the Yankee Isew Eng 
land stock is m the mmonty 
Botanical gardens amd Ar 
BosETUMa Both botaiucal gar 
dcng and arboretums are areas set 
aside for the grow mg and d splay 
of plants The botaracal garden 
digpbys out of doors or in green 
houses the pnne pal types of 
plant 1 fe throughout the world 
The arboretum specialiies in 
growing trees and shrubs (woody 
plants) under natural 
ditions 

The Royal Botanic Gardens 
near London better known as 
Kew Gardens rank as the most 
Complete in the world Rew 
Gardens had their beginning 
about 1759 in the private garden 
of Prmcess Augusta mother of 
George III The grounds were 


presented to the nation b> Queen Victoria and were 
opened to the public m 1^1 

This rnecca for botanists covers 288 acres Plants 
gathered from the entire world are displayed in its 
gardens and arboretum and in its many greenhouses 
The herbarium of dr ed and mounted plants contain 
mg at least 6 m 11 on specimens is by far the world s 
largest Four museums of economic botany contain 
a vast collection of fibere timbers drugs and food 
products both m the raw state and in manufac 
tilled fonn Expenmental research is earned on m 
the Jodrcll Laboratory Kew has introduced eco- 
nomic plants into far comers of the Bntish Empire 
Its work for example was the foundation of the 
pUntataa rubber industry 

The /ardindes Plantes mPans was founded under 
Louia Yin in 1631 Its formal gardens are especially 
fine This too is a great research institution It 
includes 10 its 74 acres a natural bstory museum 
and a too 

In Ihff United States the New York Botamcal Gar 
den New York City is notable Founded in 1891 it 
now covere 23o acres The Bronx River flows through 
the p«ik its banks covered with a virgin hemlock 
forest One Urge build ng bouses the Uboretones 
a museuio a library and an berbanum of more than 
gu million preserved plant spec mens The garden has 
sent out many expeditions m search of new plant ma 
tenal It has described and ident fled for the first 
time more than 5 500 plants It conducts research m 
pbntbi«sding the causes and control of pUnt diseases 
medicinsi uses of plants and antibacterial and virus- 
killing substances for the control of human disease 
Its specialists teach graduate students of Columbia 
and For<lham usivers t esand conduct popular courses 
in ganlcuiig and botany 

AraoM Arboretum at Jamaica PU o a suburb of 
Boston « owned by Hars-ard Um\e»ty It was 
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founded in 1872. Under Charles Sprague Sargent, its 
director for 54 years, it became one of the finest in the 
world. It has introduced many new ornamental plants 
into American gardens, and it is one of the countr 3 '’s 
largest trial grounds for such plants. Although there 
are no fonnal gardens, the flowering shrubs and trees 
make this a most beautiful park. In addition to the 
265 acres at Jamaica Plain, the arboretum includes 
150 acres at IVeston, Alass., where the nurseries of 
experimental plantings are maintained. 

The Jilissouri Botanical Garden has 75 acres in St. 
Louis and a 1,600-acre arboretum at Gray Summit. 


Its orchid collection of about 20,000 plants is one of 
the largest in the world. 

Morton Arboretum, near Lisle, HI., west of Chicago, 
and the Brookhm Botanic Garden, in Brookhn, N.Y., 
are notable for their educational work with teacheis 
and children. The Boyce Thompson Southwestern 
Arboretum, at Superior, Ariz., specializes in plants of 
semiarid climates. The Fairchild Tropical Garden, 
Coconut Grove, Fla., specializes in palms and the de- 
velopment of plants collected by Dr. David Fairchild 
in the South Pacific. The Montreal Botanical Garden, 
in Quebec, raises plants native to Quebec. 


How MEN STUDY and CLASSIFY PLANTS 


T)OT.A>ry. It should be understood at the outset 
that botany is one dhrision of biologj-, or the sci- 
ence of lining bemgs, and that it simpl 3 - means a study 
of biologj- with plants as illustrative material. The 
article on Plant Life deals in detail wath the most 
important and interesting features of this subject. 
Here we consider merelj- the technical development 
of the science and its several subdmsions. 

Alen began to studj- plants to discover those that 
were useful to them for food, or m the arts, or m 
medicine. The first botamsts were perhaps healers 
and priests lookmg for new drugs and magic charms. 
Aristotle and his pupd Theophrastus had classified 
all plants as trees, shrubs, and herbs, and there was 
no further attempt to develop a scientific knowledge 
of plants imtil the 16th century. It was then that 
students again began to arrange plants into groups, 
but the groups were artificial. These attempts cul- 
minated in the famous artificial sj-stem of the Swedish 
botanist Linnaeus, which was published in the middle 
of the 18th centurj- and in use to the middle of the 
19th centurj-. 

Since the daj-s of Linnaeus a great advance has 
been made in constructing what are known as natural 
sj stems of classification. These attempt to put to- 
gether those plants w-hich are re.allj- related. As a 
consequence, the subject of classification, or laxonomy 
as it is called, is now upon a very- substantial basis. 
Taxonomy is the oldest phase of botany and to manj- 
it continues to represent the whole subject. It is not 
unusual to meet people who think of botany as the 
analj-sis of flowers. Of course, taxonomy includes 
the classification of flowering plants, but it includes a 
classification of all other plants as well. 

What the Microscope Did for Botany 

During the latter part of the 18th century- a new 
phase of botany began to be developed, which deals 
with the structure and development of plants and 
their organs. This study became possible only through 
the inx-ention and gradual improvement of the 
microscope, by means of which the minute struc- 
tures of plants could be investigated. At first bot- 
anists interested themseh-es merelj- in the structure 
of mature plant bodies. As there gradually dex-eloped 
the knowlrfge of the cell as the basis of lining bodies 
the field of plant anatomy came into view. This 


has to do with the various cell aggregates known 
as “tissues” which enter into the plant bodj-. Still 
later, botanists began to be more interested in the way 
in which the tissues are related to one another to 
form the plant bodj- and its organs, and the science o5 
plant morphology began to exist. Tliis last subject 
for a time contented itself with the studj- of the forms 
of plants and their organs, but presently passed into 
the more important phase of studj-ing the gradual 
development of plants and of their organs, subjects 
which are often called embryology and organology. 
Morphology not merely studies the dex-elopment of 
structures, but it studies the relationships of plants 
which are thus revealed, and hence is interested in 
what is know-n as phytogeny — that is, the ancestral 
historj- of plant groups. 

Plants at Work 

During the time that plant morphology w-as com- 
ing to the front, another studj- of plants was being 
developed. This deals with their life processes, or 
the plants at w-ork. A good manj- botanists cared 
not so much for the structure of plants as for the 
activities of plants, and plant physiology began to 
assume importance. This subject dex-eloped ivith 
exceeding rapiditj- during the 19th century-. I^e 
animal phj-siologj-, it is certainly- one of the most im- 
portant studies which can be taken of life processes. 

During recent j-ears still another field of botanj- 
has come prominentlj- forward. This deals with plants 
in relation to their enx-ironment and is known as 
ecology. Under this phase the necessary- relations of 
plants and their organs to light, heat, soil, temjwr- 
ature, and so on, are studied, and also the interesting 
communities known as “plant societies.” 

The most recent phase of botany- is plant breeding. 
This and animal breeding are an outgrow-th of gen- 
etics, the scientific study- of heredity-. The pLnt 
breeder, by- hj-bridizing, selecting, and pedigreeing, 
is able to produce new and x-aluable tj-pes of plants. 

The foregoing may- be taken to represent the prin- 
cipal fields of botanical actix-itj- today-, but there 
are other botanical subjects which are of a more spfr 
cialized nature. For example, plant pathology deals 
with diseases of plants; paleobotany, xrith fossil plants, 
economic botany, with plants in relation to the inter- 
ests of man; forestry, xvith the problems of proper 
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B. Simplest plants with no differentiated struc- 
tures- single-ceiled plants 1^-2240, b, c, algae 
A-152-4, See also Thallophytes in section Classi- 
fication of plants, beloTT 

C. Roots P-290, pictures P-291, 293, E-226-7. See 
also Root in Fact-Index 

D. Stems P-292, pictures P-297: bark B-53 
\ E. Leaves L-151-4, P-293 

\ F. Flowers, fruits, and seeds F-168, 184-6, pictures 
\ F-182-3, F-306, S-96-8 

II, Life processes (plant pfij-siology) P-2S6-301 
a\ Photosynthesis P-293-4, 295, 1/-151, N-46 

B. iRespirotion of plants P-294, L-151 

C. Nutritive processes P-290-5 

1. ^ Tuo C 3 cles essential to life P-295 

2. What plants need from soil S-228 

3. Osmosis in plant tissue P-292, diagram P-293 

4. Food storage in roots and stems P-290-2, 
N-46, 48 

5. Transpiration, or release of excess water 
thiough stomata P-293, L-151, T-179 

D. Movements of plants P-296-7 

E. How filants spend the winter P-297 

III Methods «if reproduction P-295, B-14S 
Note Flowerless plants (called cryptogams, from Greek 
words meaning ‘hidden marriage'') do not produce seeds 
Thei comprise thallophytes, bryophytes, and ptendophytcs. 
(See scientific classification of plants below ) Flowering, 
seed-bearmg plants are called phanerogams (meaning "snsible 
marriage"). 

A. Reproduction by cell division or spores C-161, 
S-3o3 

B. Reproduction of flowering plants by seeds 

1 . Flowers F-168, 1&4-6, pictures F-l 82-3 

a. Wind pollmation P-364, F-185 

b. Insect pollination F-183: fig F-64; juicca 
Y-345, orchid 0-106; clover C-359 

c. Self-pollmation P-364, F-185 

2. Seeds S-96: germination, pictures P-296, 
B-84 

C. Vegetative reproduction P-296, S-427, P-303 

ADAPTATIONS TO LIVING SITUATIONS lECOlOGY) 

I. Life zones and habitats 

A. North American zones N-258, 263 

B. interrelations between plants, animals, ond 
environment: ecologj- E-212-222 

II. Social life of plants by environments 

A. Plant associations 

1. Hj'drophjdes (whollj or partially submerged 
in wafer) W-66, color pictures P-2S6, 287: 
rushes R-255 

2 Xerophj'tes (adapted to very' dry air and soil) : 
cactus 09-10, color picture Oil; sagebrush 
S-14, color picture P.^90 

3. Mesophytes; plants adapted to moderate 
conditions of moisture (Fact-Index) 

B. Plant societies, or communities 

1. Forest P-237, E-218, color picture P-286 

2. Prairie and plain: grasses G-166; sage- 

brush S-14; prickly pear cactus C-9- cot- 
tonwood P-370 ' 

3. Desert A-346: cactus C-9; yuicca y-345, 
mesquite M-175; date palm D-20; acacia 
A-4; guaynile G-222c 


4. Arctic-Alpine A-328, T-184, color picture 
P-287: lichens Li-220 

5. Fresh-water W-66, color picture P-286 

6. Marine S-94, color picture P-287 

ECONOMIC BOTANY— USES OF PLANTS 

I. Substances made by plants: 

A. Primary products: starch S-382; sugar P-294, 
S-443-7, cellulose 0162 

B. Byproducts and wastes: fats and oils F-45; gums 
G-232, resms R-116, alkaloids (Fact-Index); tan- 
nms L-147 

II. Other commercial products: x'egetable ivory 
1-284; rubber R-237, G-222c; cork C-479; gutta- 
percha G-235; turpentine T-221; camnhor C-55 

III. Man’s use of plant products P-301-4 

CLASSIFICATION OF PLANTS 

I. Plants distinguished from animals and other forms 
of life P-2S7-S, L-225, color diagram L-224(i 

II. Principles of classification and formation of scien- 
tific names P-288, B-152 

Note- This outline classifies plants by subkingdoms, phyla, 
subphj la, classes, and subclasses In each grouping, rank in 
subdivision is stated once, thus Phylum Phycophyta Succes- 
sive names of the same rank follow without the rank name, 
at the same indentation from the left-hand margm. 

Subkingdom Thollophyto 
Plants with "thallus” bodies, lacking true roots 
and leaves, reproduce by' simple division or by 
spores 

Phylum Phyeophyto (thallophy'tes having chlorophyll): 
algae .A-152-4, P-28S Algae are subdivided according 
to coloring matter, into classes: 

Class Myxophyceae (blue-green algae) 

Note- Some scientists beheie that blue-green algae 
and bacteria are neither plant nor animal but should 
constitute a separate kingdom. See page Ii-225 
Chlorophyceae (green algae) such as pond scums: 
sea lettuce L-2246, picture ^94 
Phoephyceoe (brown algae): seaweed S-94-5; 
diatoms D-S2, pictures M-233, A-2366, L-224b 
Rhodophyceae (red algae) A-154 
Mycophyta (thallophy'tes without chlorophy'll) : fungi 
F-316 

Class Myxomycetes: slime molds S-199 
Schizomycetes (fission fungi, single-celled body): 
bacteria B-I5 

Phycomycetes (olgaelike fungi): water molds, often 
parasitic on fishes; downy mildews, black molds 
AI-248 

Ascomycetes (fungi-bearing spores in sacks)- 
y'cast Y-336; morels M-457; trufiles M-457 
Bosidiomycefes (fungi-bearing spores on sfruefum 
called “basidium”): rusts and smuts R-297i 
mushrooms M-455-7 

Nole- Uchens (1-220) are combinations of a Jungns and 
an alga hnng together m a partnership that is mutually 
helpful. 

Subkingdom Embryophyta 
Separate stem, root, and leaf structures; 
develop embryos in parent body', either in 
®^f®™nte generations or every generation 
Phylum Bryophyfa (primitive leaves, stems, and root- 
lifce rhizoids) : moMes and their allies P-2S9 
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isp cuov» form 
Class Hepcticae liverworts L-278 green Oat 
creeping (thalloid) body found growing m moist 
locations spore case opens by splitting 
Musci mosses M-401-6 spore case baa a lid 
Pterdophyta (true roots stems and leaves and a 
vascular system of vessels for conducting aap through 
the plant) ferns and their all es P 280 

Notet Reproduction is by alternation of goneraUona but tha 
iporopftjrfe (iseaual general on) la the eonsp cuoua form 
Class F I c neae true ferns F-52-4 
Equ set neae horsetails or scouring nisbea 11-200, 
F-S4 r 289 

lycopod neae club moa'tes ground pine tandy 
tuft etc F-54 P 289 

Spermalophyto (seed heanng plants) P 289 S-W> See 
also Note to reproductive proceaaes above 
SubphylumGymnospermoe (naked need cone-hearing 
plants ej cads and conifers) P 289 205-45 F 186 S-97 
cycad T 184 185 gingko G 109 T 184 185 arbor 
vitae A 290 cedar C-158-9 fir F 72 jumper J-364-5 
pine P 257 0 spruce 8-358-9 

Ang oipermae (enclosed eeeds flowers) P 280 296 
5-97 98 flowers F 168 181-8 fruits F-306 
Class Monoeetyledonae (seeds with one cotyledon 
or seed leaf leaves have parallel ve ns) 8-98 di> 

grams 8-97 L-152 grasses (including bamboo) and 

grains C-166.7 &42-3 ins 1 232 color p*ct«J« 
1233 llyL-242-3 palmP-47.oO 
Oeetyledono* (seeds have t»o cotyledons leaves 
hsve network veins) S-98 picture S-97 IeI52 
Subclass Arch shlamydeae (flowers havenowrolla 
or one of separate petals) willow W 142 oak 
0-319 walnut W 8 beech B-lOl pink fanuly 
P289 buttercup family B-3846 water My ^;6o 
poppy P-370 rose family R-230 petures R23i 
bean family B-84 and others See also Legume* 
m Fact-Index . v 

Syitipefoloe (flower* have corollaa in which the 
petals are united often form og a lu^) heath 
family H-320 primrose famly P-410 genian 
fam ly G-3S fn nt farady M 291 n ghl^sde 
fam ly N 237 composites— da sy E>-5 sunflower 
8-454 aster A-425 goMenrod G 135 and oUiei* 

BIBLIOGRAPHY FOR BOTANY 
Books for Younger Readers 
luff Mary qnd Conrod B g Tree (kikmg 1946) 

C#trn,-ood G H ond B ..»i W D Knowing Your Trees 
(Amer Forestry Assoc 19ol) 

Itenb J C Green Magic (Appleton 1930) 

Bourbon house of Intrigues and wars marriages 
and assassinat ons earned the autocratic 
Bourbon founded m the late 9th century by t^gnty 
Adh^msr first baron of Bourbonnais to the thrones 
of France Spam and part of Italy The “5 
of repuhl canism swept the last of the fan^y »«>“» 
power more than a thousand years later when g»y 
«port-loving King Alfonso XIII left Spam after a 
bloodless revolution on April 14 1931 
Henry IV, with bis white-plumed behnej 
before his victonous troops gamed the “ 

France m 1590 (ses Henry Kinp of France) His 


linbedi R T Amei can Trees (Random 1942) 
lucas J M Fnuta of the Earth (L ppincott 1 942) 
Lucas i M. Where D d Your Garden Grow? (L p 


f^tnam 19^'3) 
Schoeder Herman on 
Se»m M C Hay 


if Wild F owers for Young People 
.a in the C ty (Day 1951) 


mtb Leaves t 


■3 (Mor 


M f PUy with PUnta (Morrow 1949) 

I E S B ta That Grow B g (W R Scott 1949) 

- - - - •forrow 1952) 

a Guide to Familiar 
uster 1950) 


Zim H S What a In 
Zm H S ond Mortn >n. ^ 
American Wildflowere (Si 


Books far Advanced Students and Teachers 
Anderson Edgor Plants Man and L fa (tattle 1952) 

Asd> John Story of Plants (Putnam 1948) 

Bo lay L H and E I compr Hortue Second (Macm Uan 

1945) 

g^,y J V talther Bu hank Plant Magic an (Mesaner 

ChntmiMa C M Common Ed ble hfushroonn (Umv of 
Minnesota Press 1943) . , 

ClaaieiiH E G Flowers of Praine and Woodland (\V Ison. 

diie^^W M Useful Hanta of the World (The Author 
Coohar V C Bloiy of the Plant Kingdom (Umv of Ch cago 

Plant Fnenda and Foes (W naton 1948) 
Ovr^ Herbert Feld Book of Common Feme (Putnam. 

Cflre *«« M»«>i»l 5* Botsny Wmer Bk Co 1960) 

Hovunan t H lUusirsted Encycloped a of Aoienein Wild 
Flowere (Carden City 1947) /rr— 

Jerdon I L llatninond a Nature Atlas of Amen a (Ham 

ta wid Flower. (Garden C ty 

Plant HopsgatlOB (Farrar Straus 1952) 
fZti R $ Bret Lived Trere of Arne c. (Doubladay 

H H Amercan Flowers (Van Noatrand. 

:£:’s i 

' iral North Amrt a 

Sir 'V^"o?dT.r%'V'Bltany Wdey 19o0) 
^■""gVH^UforMantFrent ►Hal 19o2) 

«... am •» a- "i" ' 

I®*” .. 1. o,.r American Orange (D d er 1951) 

Tre^H- ta Kn'>* Them (Garden C ty 

Ptahta .GuidetoHantHobbretHarcourt 1947) 

the Lou3 (ICC Louis lungs of France) 

■ sijm. lands united with Italy in 1860 

line began lU 200-year reign when 
1 nlaced his grandson Phihp V on the 

Sp^n m 1700 at the cost of the frightful 
Wm ft Spanish Succession- 
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Bov\X1NG. From the ancient German game of 
“kegels” has developed one of America’s most 
popular sports — ^bowling or “tenpins.” Each 
year about 20 million people bowl, more 
than take part m am other mdoor sport 
About one third of the bou lets are u omen. 

The game is played on a smooth wooden sur- 
face called an alley, between 41 and 42 mches 
wide. At one end of the alley 10 wooden pins 
stand in the shape of a triangle with their 
centers 12 inches apart. Each pin is numbered 
(see diagram). At the other end of the alley 
is the bowling or foul line, which the pla 3 er 
must not cross. From the foul hne to the 
Number 1 pin at the apex of the triangle the 
distance is 60 feet. A gutter, 8J4 to 9)4 mches 
wide, extends along each side of the alley. 

The bowler rolls a ball made of hard rubber 
down the alley in an effort to knock dowm 
all the pins. 

Several varieties of bowling are plaj-ed in 
the United States. The standard game is 
pla 3 'ed with “bottle” pins 15 mches high and 
llj4 inches around their largest part The 
balls are 27 mches or less around the rmddle 
and ha\ e finger holes to gi\ e a firm, but not 
cramped, grip. 

The pia 3 ers alternately roll ten innings or 
/rallies of two balls each. If a pla 3 'er m any 
frame knocks down all the pins with his first 
ball, he makes a strike, score for that 
frame will be 10, plus the number of pins he knocks 
down with the next two balls he rolls. Thus if a 
bowler makes a strike with each of his first three 
throws his score for the first frame would be 30. A 
spare is scored when the pla 3 'er 
knocks down all the pins with the 
two balls of an 3 ’ frame. It counts 
ten plus the total made with the 
first ball he rolls m the next 
frame. Without a strike or spare, 
the score of any frame is sim- 
pty the actual number of pins 
knocked down. A spare in the 
last frame calls for an extra 
ball to determine the score; a 
strike, two extra balls. 

A perfect score is 300. It is 
obtained b 3 ’ rolling ten succes- 
sive strikes plus two additional 
strikes made with the two extra 
balls in the last frame. In scor- 
ing, a strike is indicated by an 
“X,” and a spare b 3 ' a \. 


aiming the ball at the tenpins 



BOWLING A STRIKE 



The History of Bowling 
and Its Many Varieties 
The German game of “kegels” 
consisted of rolling stones at a 
group of war clubs called kegels. 
(Bowlers are still sometimes re- 
ferred to as “keglers.”) A vari- 


The bowler in this pictnre has Jnst released the ball. Notice thst the right 
wnst and arm are held almost straight, with the body bent forward from 
the waist. Most bowlers impart a spin to the ball as they release it. 

ation of this game, pla 3 'ed with nine pins, was intro- 
duced into the United States about 1800. Later a 
tenth pin was added and the popularity of the game 
grew rapidl 3 ’ during the 1920’s. The American Bowling 
Congress now governs all official 
men’s matches; women’s 
matches are ruled b 3 ’the Woman’s 
International Bowling Congress. 

“Duck pins” is pla 3 -ed with 
smaller 'bottle-shaped pin= and 
with balls no more than fiveinchs 
high. The same-sized ball is u'cd 
in “candle pins,” but the pins are 
taller and more nearly 
C 3 lindrical. A slighth' smaller 
ball is used in “New England can- 
dle pins,” and fallen pins or dead- 
wood are allowed to remain in the 
alley. The standard scoring meth- 
od is used in aU these games. 
“Ninepins” is pla 3 ’ed without the 
No. 1 pin. 

The name howling ma 5 ' have de- 
veloped from the EngUsh game of 
“howls,” pla 3 'ed on a lawn. 
ers roll wooden balls on a 40 - 3 'ara 
course toward a white 

This drawing shows the ball cnrving'm'to" ware ball called the "jack.” /oe 
scaxiers the pins better than a straight ball* nearest the jack TVlllS. 
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STRATEGY in the RING 


noviNG Almost every boy 
enjoj-s the sport of boxinj, 

■^ounRStera of all ages like to 
put on the gloves and box « ith 
other boj-s of their own weij^ht 
and 8 z6 Boxing » simply the 
art of hitt ng an opponent and 
avoiding beingstruck in return 
Badded glo\ ea soften the blow a 
and prevent mjmy 
Boxing provides many bea 
efits It helps to build up self 
eonfidence by teaching a boy 
flow to defend himself (it is 
often Called the manly art 
of self-defense ) A good boxer 
learns hotv to remain calm 
and alert even in a hard fight 
Box ng IS an excelleiit exer 
rise ealbng on almost all the 
■nuselea m the body ftdevel 
ops co-ordination hv teach ng 
the muscles and the brain to 
work together 

The best tune to learn box 
ms u early In bo>hood “Hie 
gjTDnaa um floor or any open 
space indoors or out will serve as a boxing ring The 
only equipment needed is two pa rs of well prided 
sparring matches w U devel p arm 
«W body fa tics and footwork Later on a punch ng 
0 ®? can be used to improve timing 

The Ring and the Rulec of Botlng 
Sowg matches take place in what is known as 
a nng It js really a square platform (often calle I 
« ) that IS padded and covered wilh 

canvas The nng which is from 18 to 22 feet square 
“ formed of posts and ropes set at least two feet 



from the edge of the platform Each fighter has 
own comer d agonally across from his opponent a 
°lker two comers ate called neutral 
Aiost of the regulat ons which govern box ng today 
are based on rules drawn up about 1865 by the eighth 
™5rquis of Queensberry an English patron of the 
*^rt These rules require bouts to be divi led into 
wre^imnute penods or rounds with one minute of 
Kst between (High school boxers fight oneenmnle 
rounds college boxers two-minute rounds ) Amateur 
uta usually consist of three rounds professiomil 
“>Hs vary from 4 rounds on up with 15 rounds the 
normal d stance for eharapionsh p fights The glovrea 
in we ght — 6 to 8 ounces for profess onal boxers 
vto 14 ounces for amateurs 
0 n^e contests fair boxers are classified accord 
g to the r weights The upper weight limit for each 
CM re as follows flyweight 112 pounds bantain 
cght 118 featherweght l'*6 lightweight 135 
147 imddlevveight 160 I ght heavy 
8bt 175 heavyweight unlimited Three I 


we ghta are used for b gh school box»n gnat weight 
85 mosquito weght 92 audfleaweight 100 
Boxing rules requ re both fighters to engage m a 
fa r stand up match with no wrestl ng or gouging 
All blows must be struck with the gloved fista and 
hitting below the belt w forbidden A fighter who 
breabthesetutesisguilvyofa/oul Hemayl^pun 
i bed with the lo«8 of the round or he may be d squal 
ified and bis opponent awarded the fight 
TTiree Wsyi of XVlnnlng m Bout 
If a fighter fails or is knocked down by hia oppon 
enl be must get to his feet with n ten secon Is The 
referee cxsints seconds aloud as long as the fighter 
remains down Borne states requ re a boxer to take ’ 
a count of «^t if he has been knocked down If the 
referee teaches the number ten he declares a knock- 
out (KO) Sometimes a fighter will be hopelessly 
bi>atea without bemg counted out The referee may 
then award bout to his opponent on a teckntcal 
ktiockmt (TKO) 

The bout IS de ided on points if neither contestant 
has auflered a knockout or a technical knockout or 
has been disqualified by a foul Points are scored for 
the number of blows landed for a clever defense and 
for aggressiveness The decis on is rendered by a 
majority vote of the referee and two boxing judges on 
the basis of total points scored 
Right handed boxers usually fight from an orthodox 
stance This means putt ng the left foot slightly 
ahead of the right with both feet spread apart and the 
weight of the body evenly distributed on both This 
position enables the boxer to move quickly in any 










dtteetion The left arm is partly Mtended to tic front 
The right arm is held close to the body to gusn] the 
stomach and jaw Left-handed boxers stand the 
nghl foot and right arm fomard 
The chief points of attack are the tip of Ibe jaxi 
the spot Just belovr the eat, and the eolst plcw> w 
imdsection of (he body A solid punch delivered to 
one of these points often results in a knockout L\cd 
though such a blow may end the fight, jJ dies no 
senous harm and the boxer suffers no ill effects 
TheTechnIijue of Boslnj 
A good offense is usually built around the four ret 
ogDised classes of punches — jab slraghtblow hoc^ 
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ced uppCTciit The ja6 is a sharp light punch delnered 
bj straightening out the bent arm Although not a 
k&oekciut blow the jab can be used effectnely to 
harass on opponent and to keep him off balance A 
ttraiuhl puR^ may carry the ue ght of the body be- 
hm 3 it an 1 uiH resnll in a knockout if it is landed in a 
a spot Such a blow is often delivered with the 
right fund after a le t jatj 
The hook e tfaer left or right is a sw nging blow, 
air'ed to d p by the opponent s guard Tlic uppernd 
IS a blew directed upward usually aimed at the point 
of the jarr or the midsPction \\hen deUtered with 
full pm or either p inch c la be a knockout blow 


COMMON TACTICS AND BLOWS OP THE PRfZE RING 
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The defense also may be built around several basic 
maneuvers. Blocking is parrying rrith the glove, fore- 
arm, elbow, or shoulder to deflect the opponent’s 
punches. Slipping, uhich depends on fast footwork, 
consists of stepping aside and making the rival miss. 


Another trick is to Toll tvith the 
punch, that is, to soften the effects 
of a blow by moving in the same 
direction as it is aimed. Ducking 
is bobbing down so that the blow 
goes over the head. Clinching, 
nhen done legally, ties up the op- 
ponent’s arms and gives the boxer 
an opportunity to rest. 

Other maneuvers, both on of- 
fense and defense, add to a boxer’s 
skill. One is feinhng, or bluffing 
with one hand preparatory to de- 
livering a blow v\ith the other. 

To lead is to open an attack, usu- 
ally nith a left jab. Countering is 
to throw a hard punch at the op- 
ponent at the exact moment that 
he “leads off.” 

Opportunities for Amateurs 

In high schools and colleges, 
boxing has been popular chiefly 
as an intramural sport. About 25 
colleges hav'e varsitj' teams com- 
peting nith one another in dual 
meets and in the annual tournament sponsored by the 
National Collegiate Athletic Association (NCAA). 

Most amateur boxers in the United States are gov" 
erned by the Amateur Athletic Union (AAU), wliich 
conducts a nation-wide tournament each year. An- 
other popular amateur tournament is the Golden 
Gloves, originated by the „ 

- ’ _ ® blocking 


DEVELOPING PUNCHING POWER 



Here a professioiutl boxer Irammers a punching 
bag to deretop his tuning and bitting power. 
For eveiT nunute oi actoel fighting « boxer must 
speed hours m trainmg. 


WORKOUT 



Chicago Tribune and New 
York Daily Neics in 1928. 

Each year Rational Golden 
Gloves champions are se- 
lected from a field of more 
than 30,000 contestants. 

International bouts be- 
tween American and Eu- 
ropean champions nere 
halted bj' the second World 
War but n ere resumed in 
1947. Since 1904 amateur 
boxers have also competed 
in the OljTnpic Games. 

Many boxers have ^'r® preparing for'a bout br sZring"wi?‘4ch 

turned professional after nght'giove. m t— bStt wJir'&gSaSrnnd boi^ 
successfulamateurcareers. gloves (I6 ounces) as shown here! 

Professional boxing rules vary slightly from one state 
to another but most states abide by the laws of the 
National Boxing Association. A number of foreign 
nations are also members of the NBA. 

The History of Boxing 

Bo.xing plajmd an important part in the holiday cel- 
ebrations of ancient Greece and Rome. These early 


bouts were noted chiefly for their brutality. Boxers’ 
fists were wrapped in leather thongs which were 
studded vith bits of metal or metal spikes (called a 
ceslus). The bouts usually ended only when one fighter 
killed his opponent. Just before the Christian Era 
a Roman emperor banned all tj'pes 
of fighting with the fists. Boxing 
as a sport, then disappeared from 
history until it was revived in 
England in the 1700’s. 

The first man to popularize box- 
ing nith bare knuckles nas James 
Figg of England. Betneen 1719 
and 1730 he defeated all challeng- 
ers and non acclaim as the first 
boxing champion. At this time 
the sfiort had few regulations. The 
contestants merely battled with- 
out rest until one man had defi- 
nitelj' non. But in 1745 Jack 
Boughton devised the London 
Prize Ring rules nhich nere later 
amended to form the Rented 
London Prize Ring rules. Tliese 
regulations governed all succeed- 
ing bare-knuckle fights. 

Under the London Prize Ring 
rules, bouts nere dirided into 
rounds nhich ended only when 
one of the boxers fell or was 
knocked to the ground. If the fallen man was unable 
to resume the contest in 30 seconds the referee anard- 
ed the bout to his opponent. The referee, however, 
had no pon er to stop the boxers from kicldng, n re- 
tling, or gouging, and these maneuvers usually played 
an important part in everj- fight. Most matches lasted 
until one of thecontestants 
was badly beaten. 

In an effort to improve 
the sport, the Marquis of 
Queensberry' framed the 
set of rules nhich still 
bears his name. The new 
regulations, first used in 
English boxing matches 
about 1872, soon replaced 
the old rules in all bouts. 

Boxing in the 
United States 
The first boxing matches 

in the United States were 
bare-knuckle bouts fought 
under the London Prize 
Ring rules. Such bouts 


were illegal and the battles usually took place m 
isolated spots away from the police. The matches drew 
only' small crowds, however, for the rough-and-tumble 
tactics of the bare-knuckle fighters found little favor 
■with the public. 

The man who did the most to improve the standing 
of the sport was John L. Sullivan, whose name has 




almost leRendaiy m bonng history la t8S2 
Moelested Paddy Ryan to tvib (he undisputed bare- 
uuckle championship ot the world Sultivsa then 
teapoianly abandoned bare-knuckle fighting and 
Jwred the country fighting all challengers under 
*“« Q«een8beny rules Spectators welcomed these 
•re!! regulated matches fought with gloves and the 
populanty of the sport rose rapidly Sulbvan re- 
Jurad to bare-fcnurkle fighting several tunes to de- 
ftfld his crown but after 1889 there w ere no contenders 
w the London Pnre Ring title In all his career 
Sulhvsn never lost a bare-knuckle bwt 

Tr>* RUa and Fall of the Chaniplone 
Jn 1S93 at New Orleans Sullivan fought James J 
Corbett for the worlds heavyweight championship 
^der the Queensberiy rules Corbett s footwork and 
fconng still proved supenot to Sullivan’s and in the 
2l8t round he won on a knockout Five years later 
(orbett lost the title to Dob FitssiniBionS, who fea- 
tured a solar plexus ' punch FltX'immons, a former 
mddieweight champion, was knocked out m 1899 by 
James J Jeffnes m his first defense of the title 
_^(er defeating all challengers JeSnes retired n> 
1905 The following year Totniny Bums (real name 

nosh Btusso) claimed the championship on a 20-round 

decision over Marvin Hart Bums lost the title to 
“rk Johnson at Sydney, Australia, in 190S Tbe 
championship remained in dispute however until 
Jeffnes came out of retirement m 1910 to 
Jo^n at Reno Nev Jeffnes had never been 
defeated in a professional bout, but he was no match 
for the colorful Negro boxer and was knocked out in 
the iai, roimd went on to defeat all chal 


lengersuntil m 191S at Havana Cuba,bewa)>defeut- 
ed by Jess V, ilhrd a powerful et-cowlwy who stood 
6 feet 7 uiches and weighed over 250 pounds 
In 1919 Tex Rickard became bnxing promoter for 
Madison i^uare Carden m New York City and under 
hts direction bonng reached its first great popularity 
One of hrs promotions was a championslup fight 
tween the giant RilUrd and Jack t)emp«ey at Toledo 
Ohio July 4, 1019 Uillard was a heavy favorite to 
win but Dempsey sbpped through the champions 
guard and knocked him to the floor seven times m the 
first three nunutes Battered and bleeding R ilkrd 
Ixsied only three rounds 

Boxing BKomes a Big Builness 
In 1921 Dempsey defeated Georges Carpentier of 
Fiance in (our rounds and two years later be knocked 
out Luis Angelo Firpo of Argentina m the second 
round For the first tune m ring history fans paid 
cner a miUioQ dollars to i>ee each of these bouts 
Tbe new interest in the sport grew out of the first 
R Olid t\ ar when the JJ mted States Army tau^t box 
mg as part of its tnunmg program 
In 1926 Dempsey lost the title on a 10-round deci 
aion to Gene Tunney, a cool scientific puncher who 
was a master of defensive tactics The following year 
m a letum match at Chicago Dempsey knocked 
Tunney down m the 7th round for a tounl ot 9 
Many spectators thought that the count actually 
could have reached 14 But Dempsey hesitated over 
the fallen diampion instead of immediately moving to 
a neutral comer as provided by the rules The referee 
loused to declare a knockout and Tunney rallied to 
jetain his crown on a lO-rouud decision 
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HEAVYWEIGHT 

CHAMPIONS OF THE WORLD 




CEA3IPIO^*SHIP TE.\£S 

vros TITXE FEOir 

LOST TITLE TO 

Sullivan, John L. 

p3dd\ R\an 

James J. Corbett 

{Lc^thare^mucile champion) 


(1SS2-92) 

Corbett, James J. 

(1S92-97) 
Fitzsimmons, Bob 
(1897-99) 

Jeffriea, James J. 

(1899-1905) 

Burns, Tommy 
(1905-0S) 

Johnson, Jack 
(I90$-lo) 

WUlard, Je'ss 
(1915-19) 

Demp'-ej Jack 
(1919-26) 

Tunne\ , Gene 

John L Sullivan 

James J. Corbett 

Bob FitZ'-immons 

(Title Vacant) 

Tommj. Bums 

Bob Fitzsimmons 

Jamca J. Jeffnes 

Resigned title 

Jack Johnson 

J&tS UTIlard 

Jack Demp-ey 

Jack John-on 

Je?- Willard 

Jack Demp-c% 

Gene Tutincy 

Retired undefeated 

(1925-23) 

Schmehng, Max 

(Title \ acant) 

Jack Sharkey 

(1930-32) 


Sharke\ , Jack 

^lax jrchniehng 

Pnmo Camera 

(1932-33) 

Camera, Pnmo 

Max Baer 

Jack sharkev 

(1933-Ei) 


Baer, Max 

Pnmo Camera 

James J. Braddock 

(1934-35) 

Braddock, Jamea J. 

Max Baer 

Joe Louis 

(1935-37) 

Louis, Joe 

James J Braddock 

Resigned title 

(Tharle’*. Ezzard 

(Title \ acaat) 

Joe Walcott 

(1949-51) 


Walcott. Joe 
(1 951-52) 
JIarciano, Roctx- 

Eizard diaries 

Joe Walcott 

Rock:>’ Marciano 

(1952) 



Tunney defended his title once more and then in 
192S retired as the first undefeated heaii’u eight 
champion of modem times. In 1930 Jack Sharkev of 
Boston and INIax Schmehng of Germany irere matched 
for the title. The German won on a foul and nas 
elected champion despite considerable protest. 
Sharkey won a return bout in 1932. 

A quick succession of champions followed. Sharkev 
tost the title in 1933 in his first defense to Prime 
Camera of Italy. Camera then tost the crown a vear 
later to ;Ma's. Baer. In 1935 Baer was knocked out bv 
James J. Braddock. 

The apparent low caliber of these heaiwweight 
^mpions caused many fans to lose interest in boxto- 
Then a new stimulus to the sport was prorided bv 
Joe Louis (real name Joe Louis Barrow), who=o ter- 
rific punching power earned him the name “Brown 
Bomber.” Louis, a former Golden Gloves fin-hter 
turned professional in 1934 and quicklv buUt a string 
of 27 consecutive x-ictories. His spectacular triumphs 
rei-ix-ed interest in boxing. 

Louis’ rise was momentarily stopped in 1936 bv 
a surprise defeat at the hands of Max Schmelin<^ 
Louis, however, came back with seven impressixo 
wins and in 1937 knocked out James J. Braddock 


to become the ' second Xegro to hold the 
heax-j"weight championship. 

Louis’ Records and Retirenient 
The Brown Bomber broke more records than 
any fighter in ring historj'. At the age of 23 he 
was the youngest man to win the heaiweight 
title. He knocked out 21 challengers while de- 
fending his crown 25 times. Each figure was 
an all-time record. He also held the title long- 
er than any other heaxyn eight. 

Louis retired in 1949. Tlie same year Ez- 
zard Charles nas named champion when he 
defeated the veteran “Jersey Joe” IValcott. 
Charles clinched his claim to the crown in 1950 
by defeating Louis, who was attempting a 
comeback. In 1951. however, Charles lost the 
title to the 37-.vear-oId Walcott. 

On Sept. 2.3. 1952, boxing got its third 
heaxww eight champion in three years. The new 
titleholder was 2S-year-old Rocky ^Marciano, 
w ho knocked out Walcott in the 13th round at 
Philadelphia. It was Marciano's 43d con- 
secutix e ring \dctorj' as a professional. 

Ring Champions of Other Dixisions 
Many famous boxers fought in the lighter 
weight divisions. Oneof these was Henrx’.-lmi- 
strong. In 1937-3S he won the featherweight, 
lightweight, and welterweight crowns to 
come the first man ever to hold three world s 
championships at the same time. 

Other great fighters and their achiexe- 
ments xtere: Jack Dempsey, middleweight 
cliampion, 1SS4-91. often called “TheXonpa- 
reil”; Johnny Ealbane, featherweight cham- 
pion, 1912-23. defended title successfully for 11 
years: Benny Leonard, lightweight champion. 
1917-24 . retired undefeated : Harry Greb. middleweight 
champion, 192.3-26, tost only nine out of 2S8 bouts. 

Boycott. A group of people may express their dis- 
approval of a person, a business, or another group by 
means of a “box cott.’’ They act together in refusing 
to hax'e any dealings with the object of their box cott. 
The commonest form is that used by a labor union 
against an employer. The members of the umon will 
not work for him or buy from or sell to him. Such 
action is known as a primary boycott. If other unions 
agree to take sxmpathy action it is a secondary boy- 
cott. The Labor Management -4ct of 1947 (Taft-Hart- 
ley Act) harmed aU secondarx' boycotts as injurinc 
irmocent parties and interfering xrith free trade. 

Nations sometimes attempt to enforce their will b> 
using the boycott against other nations. Consurners 
also hax'e employed this weapon as a protest against 
prices or labor conditions. 

The word “boycott” originated in Ireland aboid 
ISSO. The Irish Land League agreed that any landloro 
or agent who blocked land reform should be “isolated 
from his kind” (see Parnell). The first object of 
this pact was Charles C. Boycott, agent in Countx 
Mayo for the estates of an Irish lord. From his name 
we get ‘Troycott.” 




fun and ADVENTURE 


AMERICA Almost 
every boy wants to go 
hikiDg m the woods and 
losleepundercan asor 
under the stars He is 
eager to h e the free 
ad enturous life of th" 
woodsman and the e\ 
plorer He wants to 
paddle a canoe do m a 
quiet stream cook his 
oim meals and tell 
tones around an e e- 
mng campfire Back at 
home he likes to make 
things and prepare for 
days m the outdoors 
Best of all he likes to I 
ha 6 fun and to earn 
badges along w th his 
neighbo hood friends 
Today nearly tflO 
tulhoQ boys are enjoy 
og these experencea 
M members of the Boy »» , 

SeoutaofAmen a Any ^ Hu »• 

^y who has reached 
w nth b rthdiy can jo n the Boy Scouts by s mply 
•PPlyi^ to a tear by Inop If he is 8 9 or 10 be 
port la home and ne^hborhood act ites 
n a Cub ocout den A young man of 14 or more can 
a Senior Scout In this group he can eho< <* to be 
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an Explorer Scout Sea S out or Air Scout Boys 
who I *0 too far away to attend regular meetmga csn 
become Lone Scouts 

Hour Scout Troops Are Forsied 
Sco t troupe arc sponsored by difierent cozamurnty 
organiut oossuch av churche schools Granges and 
Amencan Legion posts The sponsors provide the 
meet ng place and he p the Scouts in other ways 
In harge of a troo) s the scoutmaster He saman 
who undei^tands boys and enjoys do rig th ags w th 
them lie s tra aed n scout ng and he knows how 
to make the meet ngs and h kes uitere t ng and often 
e\c t ng Le tally he lias xeveral lu slants The 
adult leaden and helpers a e called scot lert 

When a boy jo os a troop he becomes a member of 
a pat tA Each troop usua ly has about four patrols 
made up of boys who be ome close friends At the 
head of each ^ a patrol I ader The patrol has ts own 
meeting somet mes m lU own patrol room The 
boys go on hikes together fo m teams m troop con 
tests and help each other to pa~s tests 

Tbe Dlitlnctlre Scout UoUorni 

As soon as a boy becomes a Tenderfoot he may 
wear tbe 8c<tut umform It consists of khaki trou 
sen and shirt with a colo ed neckerchief worn in 
stead of a neckt e The Scout may Wear e ther an 
overseas type cap or a cainpa gn hat and e ther tong 
tioosera or breeches and stockings In summer Scouts 
may wear shorts and a short-slecved collarless shirt 
On bs slee -es the Scout wears his troop 
nninber patnl and community embtems He also 
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A BUSY CAMP DAY BEGINS EARLY 



sto?e "Anerw^r,hHr^Te^^^^^ Scout TC«.oucf . 


T\ears emblems showmg his rank m the troop and his 
rank m scoutmg A numeral mounted on a star, n om 
01 er the breast pocket, shows his i ears in scouting. 

Advancing m Scouting 

The heart of all scoutmg actinties is the advance- 
ment plan Through it, the Scout learns how to tulA 
care of himself anj-where and how to help others m 
manj' wajs He also wms higher ranks, wuth insignia 
which aU Scouts recogmze as badges of achievement. 

there are four stages of advancement m each 
rank Firat the Scout /earns— by himself, or with 
the aid of leaders and older Scouts, and special m- 
s rue when necessarj% Then he is examined bv’’ 
^ leadera on what he has learned This step is not 
l^e a school test A Scout shows what he learns 
bj performmg the test under real conditions 


_learning to swim is easy at camp 


Next comes the renew. Before a Board of Review, 
the Scout describes w hat he did to pass his tests In 
this way the board makes sure that high scouting 
standards are being ob'ened. At last comes the 
auard. The Scout appears at a Court of Honor and is 
awarded the badge he bn.u earned. 

Caimbhig to First Class 

The first three ranks in scoutmg are Tenderfoot, 
^econd Class, and First Class. For each of these the 
Scout must pass tests in scout spirit, scout pariici- 
patxon, and scoulcraft 

To become a Tenderfoot, the bo3' must demonstrate 
Scout spirit by learning the ideals and traditions of 
scouting. For Scout participation, he leams about 
his troop, his communitv’, and his countn'’s his- 
tory and flag. For scoutcraft, the bo3' murt know 
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to learn to swim or to twini t ' ' 

.=a older Scout, teach him how. Scout «wx5SnVcomhm«“£5’ fu"* “structor. 

...e. eiau, run, and water safety. 


D- - w. trie 

Simple first aid, conservation of 
^ nature, and knots 

To reach Second Class, a boy 
"S!". must practise the ideals of 
Scout spirit and participahon. 
He must mamtam a savings 
~ plan to show he is learning thrift 
The high jximt of his scoutcraft 
Rl; requirement is a five-mile hike 
t V Before the hike, he must pass 
- tests in safet3' and health pre- 
^ / cautions and in proper hike cloth- 
ing. He must be able to use a 

=* compass, measure distance b3'pac- 

ing, and read a map. After show- 
'■ - ing he can use a knife and as and 
j can build a fire, he must cook a 
meal outdoors As final prepara- 
^ j tion, he leams to follow a trail 
and find evidences of wild life 

:tors I^irst Class, the Scout must 

fety. grow in spirit and participa- 


SCOUTS LEARN BY WATCHING 



bon His teouteraft test la to 
take an ovenught hike sleep 
m the open or under a camp 
shelter and cook his meala out- 
doors To prepare for this test 
of woodsman s skill he must 
assemble the right clothing 
and equipment He must know 
health measures first aid and 
be able to swim 50 yards He 
must be able to find direct ons 
during both night and day 
judge distances sketch a map 
acd send messages by Morse 
code To show hia growing 
knowledge of w ild life be must 
ident fy ten trees or shrubs 
and four edible wild plants 

TrsUIng the Eagle with 
Merit Badges 

After a Scout achieves First 
Class all of the ment badges 
are open to him (A Second 
Class Scout may earn up to 
fi>e of a selected list of ment 
badges ) Each merit badge has 
its own emblem and is worn on 
a ment badge sash 

There are more than JIO 
ment badges covenng almost 
C'ery activity that interests a 
Scout Amongthemaresports 
nature handicraft and camp- 
mg By winning ment badges 
he learns about the world 
around him and may even 
decide what career he wants 
to follow Ment badges teach 
him useful ekUU and mterest- 
mg hobbies Above all they 
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satisfy his desire to be domg thmgs that are 
both worth while and enjoyable 
The ranks of Star Life and Eagle can be 
earned by First Class Scouts Star rank is 
awarded for five ment badges and L fe for 
ten Eagle the highest rank in scouting is 
given for 21 ment badges For Life and 
Eai^e a certain number must be the specific 
badges nam e d in the official requirements 

Scouting A High Ideals 

A boy begins to understand Scout spint 
when be learns the bcout Oath and the Scout 
Law Each of these is a clear statement of 
the ideals of scout ng Every Scout learns 
them by heart and understands their mean 
iDg He tnes to live up to them all his hfe 
The Scout motto is Be Prepared With 
Scout tm n ng boys are ready to meet emer 
geocKs and to serve their eommumty and 
country When disaster strikes an area 
Scouts act as messengers and help- 
ers for relief workew Scouts turn 
out when a child is lost searching 
the countrys de and making valu 
able use of their training They help 
coDsenenatumJresoureesbj plant- 
ing thousands of trees yearly 
During the second World War 
Scouts helped collect scrap metal 
rubber endpaper They delivered 
notices and posters raised vie 
tory gardens and offered service 
when the government asked for it 
Outdoor Adventures 
Bcoutcraft teaches boys to be- 
come akilled woodsmen A First 
Class Scout enjoys c^np ng m the 
woods no matter what the weather 
Hb shelter and bed are dry and he 
can i^e a tasty meal over an open 
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fire. He can cut 
down a dead tree 
and build camp 
‘■furniture.” 

He has a great 
time s^-imming i\ith 
his buddies and wan- 
dering through the 
woods. His eyes are 
open to wild life and 
he knows many 
birds, trees, and 
plants. He kno^s 
how to stay healthy 
and avoid accidents. 

If an emergency 
arises, he is ready to 
act. 

Many communi- 
ties have provided 
permanent camps 

these camps nearly everj' hour 
of the day is filled vath practise in scoutcraft hikes 

Scouts look 

for^\ard to camp all year long. 

Th^ Program of Fun and Achierement 

Ihe Cub Scouts offer younger boj-s a great variety 
of close-to-home actirities. Cubs ha^ftheir onm 
oigamzations, uniforms, and meetings. They have 

, Cub Scout den is like a patrol in a troop. The 
boy leader is called a denner. In charge of the den is 
he mother of one of the Cubs, called the 
Helping her is a Boy Scout, caUed the den chef The 
den may also have a den dad Several dens mle up a 
cub pack, headed by a cubmaster ^ 

and assistants. 

Cub Scouts have three ranks — 
olf. Bear, and Lion. A boy of S 
starts with Wolf requiiements and 
clmbs to Bear and Lion. A boy who 
joins at 9 begins at once on* Bear 
tests, and a boy v ho joins at 10 bc- 
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gins with the Lion 
tests. At lOj^, a 
Lion can achieve 
the special rank of 
ebelos (a name 
made up in part 
from the first letters 
of II olf. Bear, Lion, 
and Scout). When a 
Cub has von this 
rank, he is ready to 
become a Boy Scout. 

Each rank re- 
quires achievements 
in these activities 
(called by their Cub 
Scout names); feats 
of skill, the flag, 
keeping strong, 
helps, tools, coHec- 
tions, scrapbooks, 


CUB 






, tiuus, scrapDOOKS, 

ots, safety^ family fun, know your neighborhood, and 
reading For Webelos, a Lion must pass Tenderfoot 
te^ and carry out a sendee project for two months 
Cubs vear a blue uniform. TJiey have their own in- 
signia and badges. The Cub Promise is “I promise to 
do my best to do mj- duty to God and my countiy, to 
be square and to obey the Law of the Pack.” Their 
motto IS “Do your best.” 

Senior Scouting for Young Men 
Scouts age 14 or older can continue with their troops 
or they can enter the Senior Scout program. This is 
also open to those vho have never been Boy Scouts, 
bemor scouting offers three distinct fields of activities: 
sea, air and explorer. Hew members become Explorer 
► cout':. They may then select a Sea Scout ship oi an 
Air Scout squadron. Those that vant 
to take part in all three fields join 
a Senior Scout oulfil. All programs 
include social gatherings and com- 
munitj' participation. 

Sea Scouts combine the ideals of 
the Boy Scouts with seamanship 
They become true sailors, learning 


SCOUT DOINGS 



Cubs has just made. Handicraft pro^eefs hiSVi ****'‘*®* right together with nails and 

P jects like these are part of the ? mother admires the birdhouse one of her 
or tne activiUes for every Cub Scout den. 



to handle boats ground tackle and ngs.ng They Meatier cocnmumeaton and 

know sea history and the elemenU of navigaUon of their infenaive training for living and srorking m 

Sea Scouts take real lake and saltpwater cnii es the Air Age . ^ „ 

Sifdfdl"”'” “ **" .d»ls' ™ .«e. Tie 

a .hm m ™«n«r bl«. « y»»S >1 ^ l;X‘ A™ 

mter tt« • teal sailor e ““‘Ji™ £ CrjSfeil aod the AnLc.n front esimeii hid 

AppiMtice Ordimry Able and ^ ^Xnor that foresl sdoned the Scout Oath and 

Scouta subscribe to a Sea Promife tlut requires con ^oi no 

Btot ^plance in water safety and observance of the giat dSLand to provide s^cific 

rules of the sea . ^ ® f« *i Asn 

Explorer Scouts seek wider adventures to use thetf ^^or^swut ng aro e m Africa during the 

Bcoutcraft skills They make expeditions on fo«‘ *“ pobe^ S laden Powell (then a colonel 

honicback or by canoe They clunb X ^ nri^ and later Urd Baden Powell) had 

histone trails and paddle down backwoods streams mine 

STCrot GIVING SERVICE IN TIME OF NEED _ 


much of their own 
equipment Their 
rants are Apprentice w 
Woodsman Fron 
tersman and Ran [il 
ger The uniform is 
forest green T/ 

Air minded boys I \ 
can participate in real t J 
aviation activities by f”', 
joining the Air 
''couts Here they 
learn ground work Baj 
and have a chance to _ 
do actual flying under 
competent instruc [" B 
tors They study con L- • 
struction and main » 
‘enance of real air 
planes They build 
oiodels to learn aero- 
dynamics and the 
theory of flight 
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the task of training recruits fresh from England. He 
saw that his men were unable to take care of them- 
selves in the field or ^ere often of weak and unstable 
character. To correct these faults, he worked out a 
series of “stunts in scouting.” 

On his return to England m 1903, he began to adapt 
his experiences to the traming of boj-s. In 1907 he 
opened his first camp on Brownsea Island. His book 
‘Scouting for Boj-s’ appeared the ne\-t year. Baden- 
Ponell called himself one of sex-eral “uncles” of the 
Boy Scouts. He borroned many of his ideas from 
older Amencan groups— Daniel Carter Beard’s “Sons 
of Daniel Boone” and Ernest Thompson Seton’s 

- T 1 * 


“Tribe of Woodcraft Indians. 

^ter these tno men were actix’e 
in the Boy Scouts of .Amenca. 

Scoutmg was brought to the 
Umted States by W. D. Boyce, a 
Chicago pubhsher. On a trip ’to 
London, Boyce was impressed bj- 
the courtesy of an English Scout 
and his refusal to accept pay for a 
“good turn.” On Feb. S. 1910, the 
Boy Scouts of America was incor- 
pointed in Washmgton, D.C. Con- 
gress granted a federal charter to 
the orgamzation in 1916. 

World Scouting 

There are more than 4i million 
Scouts all over the world" Every 
four jears Scouts from manj- na- 
^ns gather for a world jamboree. 

Ihe Scouts set up camp on the jam- 
iMree grounds and show each other 
their native woodcraft skUE. Through this world fel 

f^SfhiX Sifi S re^rSe'S-'S S 

Hmdu Triiiib-, »hich includes ¥bhiu tton* ' 

Hindus is caU^d Brahmani4i from 

chief deity, and the term Bi£rn SllT" f 

member of the symro/i _ _ f denotes 3 


JOHANNES BRAHMS 


closer than he to the classical tradition of ilozart 
and Beethoven. Brahms, however, took the classic 
forms and used them in new waj-s. He did not hesitate 
to use many themes at the same time and to employ 
unusual instrumental effects. For that reason his mu- 
sic often seems chaotic and muddj- to young studenE 
even today. 'When the student learns to follow many 
memes and to listen to large combinations of sound, 
Brahms’s music is as clear as any written bv Mozart. 

Bralm^ ^\as bom in Hamburg, Germany, on :May 7, 
1833. His father played the double bass in an orches- 
tra and his mother kept a small shop. At the age 
of eight the boy began his lessons in piano pay- 
ing. Soon, because of his great 
talent, he was receiving these 
without charge. He began to com- 
pose at 11 and at 15 gave his first 
concert. At the age of 20 he 
toured as accompanist to the vio- 
linist Remdn}^. At one of thee 
concerts he found that the piano 
was tuned a semitone too low and 
so transposed a Beethoven sonata 
at sight, a prodigious feat. The 
violinist Joachim, who was pres- 
ent, was so strongly impressed 
that he gave Brahms a letter to 
Robert Schumaim. After hearing 
him play, Schumarm published an 
enthusiastic account that drew 
the attention of all German mu- 
sicians to the j'oung composer. 

Brahms retired into compara- 
tive obscurity, however, taking a 
iwsition at the court of the Prince of Lippe-Detmold 
at gave him time for composing. Madame Schu- 
^nn played his compositions at her recitak and 
growing fame. In 1862 he sef- 
M in \ lenna, where he spent most of the rest of his 
e. He later accepted the directorships of two Tien- 
the death of his mother 
m 1865 he composed his famous ‘Requiem’. After 
/o he gave up all public positions to devote himself 
o composition. Upon receiving a doctoral degree 
University in 1879 he wrote the light- 
ened Academic-Festival Overture’, based upon 
students’ songs. 

Brah^ “red little for outward show, refusing to 

^to Oxbridge University, which offered him a 
ueeree. InrirpU. A , . . . 



composers, he 

Brought new hie to old forms. 


"t iT. — jjrauman still denotes i V ^ cjurversity, wmen oneiea nim a 

dii 5 ® P^®®tly caste among the Hin because he did not want to submit 

StheHm- Weff to the formality he imagined Engfish life 

(1833-1897). The “three B’s” l^inself, and yet his 

thovpn composers Bach Bee- a “^nmnd him was wide. He was 

thoven and Bra^. The phrase was first Sd w - ^ nian, of placid bearing and se- 

the conductor and critic, Hnn^ von Br.lp^ i. ^ temnor o..:^ b , 

friend of Johannes Bralins. In SI 
two of the irreaW ^th 


twoofth;^-— 

low caressed a judgment that E stiuLcemk^ 

In Brahn^’s own day, many regarded him as a radi' 
cal and an innovator. Actually, few composer^ were 


man, or placid bearmg ana se- 
ne emper, qmte u nmin dful of popular approval. HE 
i;!!™ times rather grim and frequently sarcas- 

frionj f °®'’®ctheless, a kindlj- man and a warm 
tri ♦ liked. Occasionall 3 ' he took short 

w 'I’-''™! “r lo Itai''- Ue never mar- 

po ■ ™ Vienna April 3, 1897, and was buried 

B e graves of Beethoven and Schubert. 
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The WONDERS «/ MAN’S BRAIN 

the brain Other nerves carry 
irnpulaes from the brain ta the 
muscles and cause them to con 
tract Nerves with this kind 
of job are called motor norths 
Still other nerves control our 
internal organs making the 
heart beat faster or slower 
or lethng us know when we 
hav D a stomach ache They arc 
called autonomic rtervrs 
All these nerves join m a 
sort of cable which routes 
the r impulses to or from the 
bra n Tbs cable runs up the 
mddle of the back and is 
called the ipinal card The 
spnal cord is well protected 
It runs through a long tunnel 
of bone called the iertel>ral 
column or backbone 
Although the mam job of 
the spinal cord a to carry 
nerve messages to and from 
the brain the cord a also 
capable of haridbng certain 
impulses by itsslf without in 
volving the brain The acts 
which the cord can control by 
Itself are the tpinai rtjteics 
They ate very s mple and au 
tomatic m nature They in- 
clude such activity as routine 
regulat on of the interivU or 
gans ID dgestion and some 
8 mple bod ly movements such 
as the knee jerk 
The spinal cord has path 
ways that specifically cany in 
gRAiN AND Spinal Cord A part cularly clever coming messages from sense organs These are the 
Or mtelligent person IS often spoken of as brainy tenoory oroscerdinj trortj Other pathways are re- 
This expression shows that a persons abibty to spoosble for outgoing messages from tte brain to 
remember or tbnk ahead is thought to lie muscles and glands These are tie motor or desrtnd- 
‘“"shram This is true but the brain » respon inp froetj Theirnerveimpulsesgooul over the motor 
Stole for many important functions beside these nerves and bring about vanous actions in the body 
n ^er processes as they are called Above the neck regon the nerve fibers of the 

To understand the brain we must first know a few spinal cord fan out and form a number of intercon- 
fsets about necves If we tbnk of the nerves which netted enlargements or centers that control certain 
fun throughout the body as railroad Lnes then we types of body activity AU these various centers are 
wn cons der the centrally located brain, as a fantas- located ms d«* the top of the skull or cranium and, 
hcally complicated switchyard Here all the considered together make up the hram 
. structure* of the Brain 

Louted at the very top of the spinal cord is the 
lowest part of the brain — the medulla oblongala Tlie 
medulla appears simply as a thickemng of the cord 



a complex but 


Owes connect with one another 
orderly mamef (gee Nerves) 

_ The Nerve* and Spinal Cord 

the only thing nerves can do m carry messages 


'’"pulses from one part of the body to another The This important center however controls our breath- 
*"«amg of the message depends on w hich nerve fiber wg heartbeat and blood pressure It is this part of 
'"nes It Thus t erta n nerves— the temory nerra the brain that is damaged in the most severe form of 
■^rry messages from our various sense organs to pohon^elito caUed bulbar polvmyelUis 
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Directly above and behind the medulla lies the cere- 
hellum. iMany of the nen'e fibers important in helping 
us move our bodies pass in and out of this part of 
the brain. The cerebellum does not start any of our 
movements. Its function is to keep the muscles in 
tom (elastic and ready to move) and to co-ordinate 
different muscles so that movements are smooth and 
precise. Another part of the cerebellum, coimected 
with the organs of balance deep within the ear, helps 
us to keep our equihbrium. 

Immediately in front of the cerebellum and con- 
nected to it by many nerve fibers is the pons, ii'hat the 
pons does is not w ell understood, but it is cormected to 
an important nerve serving the face and mouth. 

Tire ne.\-t important part of the brain as we travel 
upward is the thalamus. Thi= organ receives incoming 
sensorj- nerve fibers and sort.'; them accordmg to the 
kind of message they catr}'. There are centers in the 
thalamus n hose nerve fibers come from the ej-e, others 
from the ear, and so forth. Once the nerve tracts are 
sorted accordmg to function, the thalamus directs 
them to the correct part of the mam brarn alrove. 

The hypothalamus is a relatively small brain center 
but one with a great uumlier of important jobs. It 
makes the internal organs and the bloorl system work 
together. The medulla lias a similar function, but the 
hj'pothalamus has a much more complicated role 
since it takes into account the activity elsewhere in 
the brain— particularly in the higher centers. It co- 
ordinates these actirities in a pattern of action that 
includes the internal organs, the blood vessels, and 
so forth. The hj-pothalamus is particularly active 
when our emotions are roused. For e.vamp'le, when 
the hj-pothalamus receives an impulse from higher 
centers indicating something to be frightened of. it 
prepares the whole body to run or fight, depending 
on the circumstances. It sees to it that the muscles 
get the blood they need for the emergencv, that the 
breathing tubes are expanded so as to bring enough 


THE SIZE OF THE BRAIN 

Average weight. — In an adult human male the 
brain neighs aljout 1,.350 grams (3 pounds): the 
female bram neighs a little les. One of the lamest 
nonml human brains (2,2-31 grams) belonged to Oli- 
ver Cromwell; but brain weight alone is not a meas- 
ure of intelligence. 

The brain of a chimpanree weighs about 370 grams 
(13 ounces) ; the elephant’s brain, about -1,500 grams 
(10 pounds); the whale’s, 9,000 grams (20 pounds). 

I^oportion to body weight— At birth the human 
bram forms about -f of body weight. Its weight in- 
creases rapidly and attains a ma.ximum bv the 20th 
year; it then represents about 5% of the body weight. 

In the canary the brain is about ^ of the bodv 

weight; in the whale it is about 


air mto the lungs, and that the iris of the eye is open 
wide for optimum vision. These are tiTiical reacti^ 
to fear. The hypothalamus, of course, makes different 
bodily adjustments for different emotions. Aside from 


its function as chief director of autonomic activities m 
the body, this little organ also helps determine when 
we feel hungry or thirsty or sleepy. 

The h}TX)thalamus has the help of another organ 
that is attached to it — the pUuitarij gland, or hypo- 
physis. The secretions of this gland affect other 
gbnds in the body by controlling the output of their 
secretions. For tliis reason, the pituitary is often 
called the “master gland.” 

The Cerebrum 

Above the hypothalamus h'es the largest and most 
complicated part of the brain, the cerebrum, which 
comprises about one half the weight of the entire nerv- 
ous system. The cerebrum has a core of “white mat- 
ter,” which is .simply the great bundles of nerve fibers 
that are ascending from or descending to the loner 
centers of the brain and the spinal cord. The corpus 
callosum and fornix form the central portion of this 
white core. Completely covering the core on all sides 
is a layer of “gray matter” called the cortex (meaning 
“shell” or “rind”). Nerve fibers are wliite becaus 
most fibers are covered by a white, fatty sheath 
(myelin). The corte.x is gray because it is composed 
of nerve cell nuclei that are never covered by mrelin 
(see Nerves). The fact tliat the corte.x is gray is the 
basis for the popular but false notion that the amount 
of “gray matter” is a measure of intelh'gence. 

In man the cortex is folded upon itself and has a 
ininkled appearance — much like the kernel of a wal- 
nut. The ridges in this wrinkled corte.x are called 
conrolutions. or gyri, and the furrows between the 
ridges are designated fissures, or sulci. The deepest 
of these fissures is the lo7jgitudinal fissure, wliich runs 
along the mid-line of the cerebrum from the back of 
the head to the front. Tliis divides it into halves 
called the left and right cerebral hemispheres. Other 
main fissures on the cortex divide each hemisphere 
into four separate parts, or lobes — frontal lobe, parietal 
lobe, temporal lobe, and occipital lobe. The position 
of these is shown on the preceding page. 

Like the spinal cord, the brain is well protected 
by a bony covering, the skull. Both brain and spinal 
cord are al'u protected within the bone by three 
separate laj'ers of membrane called meninges. The^ 
three meninges are named the dura mater, arachnoid 
membrane, and pia mater. An infection of the menin- 
ges is called meningitis. 'The middle membrane — ^the 
arachnoid — ^is actually not a continuous sheet but is 
weblike, with many open spaces. Through these 
spaces flows the cerebrospinal fluid. (This fluid also 
circulates tlirough the intercormected open space 
within the brain called ventricles.) The nervous sys- 
tem is thus surrounded and cushioned bj' the cerebro- 
spinal fluid. These outer structures enable the brain 
and spinal cord to withstand knocks and blows that 
would otherwise damage them. The meninges are 
senative to pain and are responsible for our head- 
ache. The brain itself is insensitive to pain. 

Our Senses and the Cortex 

Parts of the cortex are the connection points for 
the nerve impulses originating in the sense organs- 





T]ie«en«ea of vwon, heanns taste smell anO lou<h 
na\e each an area on the cortex where their ner'e 
mesMfses are collected Some think that conscious 
ness results when nene messages from 6en«e organs 
feach this highest level of the brain 

^lsual experiences are collected at the \ery tuck 
of the cortex, in the occiptUtl hb< ithin this m lal 
Oreo th» incoming messages from the ete die d stnb- 
uted according to the vanous directions m nhich we 
ran see For example if jou stare straight ahead 
>ou will he able of couree, to see some things to your 
jfft ‘ometojournght some above, and some below 
ffua total area is called tlie iisrial field What jou 
to jour left IS directed to the right si le of jour 
''•uxl area, what jou «ee above is directed to the 
lower part and so forth In this way although the 
'mpul'es are turned about somewhat the cortex regis- 
irra a spatial imige of what jou are seeing People 
«ho have the M«ual area of their cortex damaged are 
practical puipuses blind 

The part of our cortex concerned with wlutwehear 
■5 arranged "nmewhat differently This auditory nrta 
I’ located m the temporal lube V, hen we hear soumK 
It e impul-es leaeJimg this area are divide>l according 
to the pitch of the sound Thus a certain part of the 

hcannecenterisactive when we hear high sounds and 

another part when we hear medium pitched sounds 
Low sounds bnng about tier\ e actmtj m still another 
^tmn tl hen one hears sounds of many pitches at 
vh« sarnc time the entire hearing center is actne 


Tie boJj tentorj aren which is coaoeined with 
touch IS < igiQired ao that each different part of our 
skin <cndx its mex^ges to a different section of the 
cortex A part of tbs brain center is connected to 
the skiD of the hand another to the face and so forth 
Just which part of this area is signaled allows us to 
know which part of our body is being touche>i Fur- 
theimore the more sensitive the particular part of 
the skin the larger is its share m this sensory area 
In the ca«e of touch the cortex also docs its job m a 
crossed waj This is to say that the right cerebral 
hemisphere takes care of the left half of the body 
and vice versa ITie dominanf'e of one hemisphere 
or the other (unilateril brain dominance) is thought 
to give nse to n^it- and left-handedness Shifting 
the natural handedness is regirded fay some as a 
cauwe of ceitain types of reading difficulty 

Impulses conceining taste are also cotfected m the 
body sea«orj area The taste centers he at the low er 
end of this area Impuf es concorning the sen=e of 
amell are coHectral m x specnl area lying within the 
temporal ^ocp^e knows exactly how sensations 
of taste aiaf amell are presented to the brain 

TheCorte* »nJ Control of Oiir Movements 

Oue part of the c >rte\ Inmgs afsjuf bodily move- 
ments by seniliDg nerve messages (motor impulses) to 
the vanous muscles of the body Tins area is located 
toward the front of the cortex This motor center, 
lie the touch renter is divided according to the 
Tanouspaitsoflhebodj itaetivntes Amovementof 
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the hand originates in one 
place, while the foot or face 
or shoulder is moved from an- 
other part of the center. The 
greater the number of move- 
ments that a particular part 
of our bodj" is capable of mak- 
ing, the larger is its share in 
this movement center. The 
hand, for e.vample, which is 
capable of so manj' diflierent 
and precise movements, has 
as much cortex controlling it 
as the entire trunk and legs. 

Damage to the motor cen- 
ter of the brain causes paraly- 
sis. This is what happens to a 
person with high blood pres- 
sure when he has what is com- 
monly called a stroke, or apo- 
plexy. Such damage can lie 
caused by hemorrhage or a 
brain tumor. Paralysis re- 
sults to various parts of the 
body and in varjing degree 
according to the location and 
extent of damage. Damage 
to the right side of the brain 
causes left-side paralysis, and 
vice versa. This of course is 
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Mapped here on the left hemisphere of the right hemisphere would be a mirror image of 
pram are the raptor center, the sensory cen- this except for the speech areas, which have 
ters, and the silent areas. A map of the been identified only in the left hemisphere- 


due to the fact that the motor centers controlling one 
side of the body^ lie in the opposite side of the brain. 

Mental Activity 

Everj’one beheves that “mental” actiTuty is han- 
dled by the brain. It is not altogether clear, however, 
just where and how the brain manages it. Most of 
what is knonm about the relationship of the brain to 
mental activity has resulted from studies of brain 
damage either accidental or surgical. 

The so-called "silent areas" of the corte.x — wheie 
neither incoming messages are received nor outgoing 
nerve impulses start — are generally thought to be the 
places where the brain does its complicated mental 
u ork. These centers make up quite a large part of the 
cortex, as can be seen in one of the drawings. Al- 
though some authorities have suggested that these si- 
lent areas can be broken up into various smaller parts 
responsible for separate kinds of mental actixdty this 
is not yet certain. There are two important silent 
areas— one in the fonvard part of the frontal lobe and 
another in the parietal and temporal lobes. 

The drawings show that the posterior silent aiea 
is practically surrounded by those parts of the cortex 
which receive impulses from the sense organs There 
is reason to think that all this sensor}’ information 
IS put together here to form the rich picture of one’s 
surroundings which man is capable of appreciating 
and remembering. When we see dinner on the stove 
and smell its delicious odors and hear the sounds of 
it cooking, these impressions are all combined into 
one picture in our “mind.” More than this, such im- 


pressions are mixed with our memories of past meals 
and our anticipation of how the food irill taste when 
we cat it. There is also good reason to believe that 
man’s ability to recognize very small, subtle differ- 
ences in what he senses is managed here. For example, 
when this part of the brain is damaged, two lights 
have to differ considerably in brightness before one 
is recognized as brigliter than the other. 

Since this part of our brain seems to be a sort of 
“clearinghouse” where incoming information from our 
Various senses is organized to make a sensible whole 
experience, many think that this silent area is also 
at work when we read or listen to someone speak. 
Appaiently our understanding of language is partly 
carried out in this part of the cortex. One’s ability to 
speak or write, which, of course, involves bodil3' move- 
ment, seems to be controlled bj' centers closer to the 
front of the cortex near the motor center. 

The silent area in the frontal lobe is generally 
thought to be where man carries out his more complex 
“thinking” and “planning.” This may or maj' not be 
true, but there is reason to believe that this part of 
the corte.x is in some waj’ concerned with the more 
complicated mental actmties. This prefrontal area, 
for example, plaj's a role in fixing and maintaining 
attention. When it is damaged bj' accident or sur- 
gerj', some people seem to have trouble concentrating 
intentlj' on one thing at a time. Monkej's with their 
prefrontal areas removed have considerable trouble in 
solving problems that require them to do a series of 
things in a certain order. It seems clear, then, that 
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THE MOTOR AREA AND THE PARTS IT CONTROLS 



tbs part of the cortex does play a rote in the ability 
to think and plan It afio la certain that this is not 
t"« only part of the brain imolaed For one thin« 
shen certain ttpes of mentally sick people have this 
part of their brain separated from the rest of the 
Msa by surgerj (a pfffronlnl hbotomy) they can 
»b!i solie problems about as nell m before In some 
01 them, m fact, scientists can find no cliff* rente in 
problem solving after the operation though there 
be personality changes 

The Brains of Lower Animal’ 
major changes appwanng la the brain as one 
moves from the simpler to the more complicated am 
mals and finally to man, are changes in the rebtiTe 
s'« and importance of the vanous ports of tbe 
brsin In amphibians and reptiles the cortex i* quite 
^a!l and is concerned only with the sen®* of smell 
ruitfier along m animal development — in the birds 
to be exact — the cortex includes other senses From 
the birds on up to rnore and more complicated ani- 
mals the cortex becomes larger and has mote and 
more diffeient jobs to do As the cortex aa a whole 
6™’*'* larger and more important in the higher aiu- 
toak the frontal lobe becomes larger in proportion 
In view of this development through the animal sc- 
^ it has been assumed that the cortex and particu- 
brlv the frontal lobes so greatly developed in nun, 
'"re the parts of the brain that gave man the greater 
tocntai ability which differentiated him from the lower 
Sflimals Aa reasonable as this seems it is stiU an un- 
pro'ed theory Fish and even cockroaches can learn 


BRAIN 

and remember simple things even 
though their brains have no cortex 
at all It IS clear therefore that a 
cortex 13 not necessary fur such 
mental actnnty It may be that 
man i large cerebrum is the part 
of his brain that allows him to 
learn more things at one time to 
learn tiiem more quickly and to 
rememuer them longer It may 
be the organ with which man 
actually learns or in which mem 
ones are stored foi later u®e A 
great deal more scientific study is 
requued to settle this problem 
The Brain In InUlllgence 
and Insanity 

Fverjone agrees that a person’s 
genera! intelligence depends on 
what kind of bram he has Scicn 
tist» however, have not jet been 
able to see consistent differences 
between the brains of the moie unci 
the less intelligent Extremely in- 
telligent people do not necessarily 
have very Urge brains It may 
tie that certain chemical and elec* 
trieal rexctions that take place in 
the brain when it is active deter 
mine how efSciently the brain op- 
erates Tlicse reiciions could have agreat deal to do 
with determining how mtelLgcnt a brain is but 
this has not yet teen proved ^Io^eo^er scientists 
have so far found no special foods or drugs capable 
of improving the 'intelligence ’ of a bram 
Much the same uncertainty appears when we turn 
to the problem of what the bram has to do with the 
various forms of abnormil behavior Many cases of 
amnena (loss of memorj) and aphawi pnabiLty to 
use Or understand language) are associated with defi- 
mte brain damage In eptlepgy and in a few of the 
more severe forms of mental illness, it is also the 
functioning of the bram that h at fault 
Study of bram wav es indicates that this is the case 
Brain waves ate minute electrical currents generated 
mthu the brain They can be recorded m the living 
brain by an el«trotnctphalograph A record (clerfro 
enre^ofnjntm) of the braiA ol an epileptic person is 
almist always found to be abnormal 

Except for a few special cases the brains of peo- 
ple who have either seveie forms of mental illness 
(pgycHoscs) or milder forms (ruuroKs) do not ap- 
pear to be different from normal brains In the ncu 
rosea it seeina hkely that the basic problem is not 
in the brain itself, but in certain habits that the 
person has developed In certain cases psychoses 
haveberaassoi iited with malfunctioning of the brain, 
hut for most types it has not yet been proved that 
the bram itsdl is at laalt It may be that scico- 
lists have not yet looked for the right things m 
the brains of normal and insane persons 
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thJcarrto^mlke a compressor on the locomotive. CoupUng hoses jom pipes under 

thi Sake vaTve iAfs?;,h **■“*“.• engineer governs the pressure of the air m tiis line ^ith 

me Drake valve m his cab. Control valves on the cars respond to changing pressure in the air line to set or release the brakes. 
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down a sliding Piston fopemny^^paVsace^ the air line. In the control valve under each car, the pressure forces 

apply the brake, the engineer® rel?lses^^^^^^ reservoir. There the air is stored until needed. 3 To 

pressed air from the reservoir forces the pressure. A spring shifts the control valve, and com- 

the hne. This renewed pressure pushes wheel. To release the brake, the engineer restores full pressure la 

cylinder escapes through the low^ *he position shown m (2). Compressed air m the 

ti « iurougo me lower channel of the control valve, and a spring releases the brake. 
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Brakk. IMien a boy \\ants to stop his scooter 
or coaster Tiagon, he puts out one foot and lets it 
scufi along the ground. In other noids, he uses his 
foot as a brake. This action illustrates a fundamental 
point about most k-uids of brakes. They stop a moving 
^e^lcle by using friction in some nay 

veh cle. The simpkst way of doing this is piobably 
Y old-fashioned iiagon brake. Here a 
H ""Samst the outei sur- 

face of the nheel itself. A nagon brake has a simple 
pivoted arm nluch the driver uses to piess the shoe 
against the n heel Oldei types of raihoad b.akes 
also use a shoe i\luch is pressed against the uheel 

wid SS" “ ttf ' *" “ 


vheel; the shoes aie 
mounted inside this and 
piess outuard on the 
drum. Most airplane 
brakes are similar. Some 
automobiles, airplanes, 
and railway r.ars have 
disl brakes. Here a disk 
is bolted to the a\le oi to 
the inside of the wheel. 
Another disk pressed 
against it stops the vehi- 
cle. Another way of ap- 
plj-ing friction emploj's 
a brake band. This is a 
length of flevible ma- 
terial looped around the 
outside of a biake drum. 


ants to stop his scooter Tightening the loop holds the dium motionless. The 
out one foot and lets it paiking biake on some automobiles is a band brake, 
other w 01 ds he uses his Types of Brake Systems 

^ fundamental Brakes are generall}' classed as mechanical, hydrau- 
a 'es. i hey stop a moving lie, compressed air, or electromagnetic. A mechanical 
’ brake is simplj'- a Ihikage for increasing the pressure 

' . 1° "heel of the that a person can exert on the brake shoe or band. 

oing this IS probably Mechanical biake sj'stems seive as parking, or hold- 
le wagon brake. Here a ing, brakes in automobiles, railway freight cars, and 
d against the outei sur- streetcars. 

ia„on brake has a simple Hydiaulic brakes aie described in the article on 
r uses o piess the shoe Automobile. Such brakes are used also on all but the 
types of raihoad biakes smallest airplanes. 

"heel. The best-known compiessed-air brake is the West- 
oraxe, a brake drum h inghouse aii brake. A gieatlv simplified diagram of 

stopping a streetcar with magnets 

^ 'V' tius page. The actual 

n n brake has two resen’oirs, 

/ \ ^ for emergency and regu- 

' 'v — ^ lar operation. Westing- 

\\ house brakes are used on 

1 V- ' 1 all railroad cars, both 

\ passenger and freight. 

'■"•■^=55 These brakes set when- 

pressuie in the air 

'*—•1 if a car breaks loose from 






tmeS^f^any mod- 
CO.I., the brake Rs 


S a train, its own biaie 
j quickly brings it_l° ^ 
j stop because the air line 
,1 is cut. Tliis safety fea- 
S ture led practically an 
■ American railroads to 
‘ adopt the Westinghouse 
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brake abortfy after it was introduced by George 
Ti estmghouse in 1808 

llestinghouse air brakes are also used on atreet- 
caK and on many trucks and busses On etreetcaia, 
pressure is usually applied to disks on the axles, 
rather than to the wheels, this « also true of most 
modem railway installations In trucks and busses, 
the Westmghouse equipment generally operates pegu* 
brautomotive drum brakes 

Two different braking systema use electromagDetic 
lorce One, the streetcar traeK broke pictur^ on 
the opposite page, is simply a modified friction brake 
Electromagnets cause a long brake slioe to slide 


abng the track and aid in stoppmg the car En- 
tirely different is the dynamic brake used in electric 
locomotives and modern streetcars These vehicles 
are run by electric motors For dynamic brakmg, 
the motors are wired so that they can work as gener- 
ators blade to function m that way while the car 
IS m tnotioD, the motors exert a powerful drag which 
tends to etop the car Since this braking foice de- 
eiea«es as the car slows down other brakes have to 
be used in connection with dynamic brakes 
’Rte BO-called atr brakee used on some military 
plane* are simply flaps of specul design They are 
used to check the speed of the pbne m dmng 


USEFUL and Ornamental BRASS 


■pHASS The most common alloy of copper is brass 
^ This long-weanng and handsome metal has agreat 
many important uses in manufacturmg budding and 
decoration It is easily worked and resists corrosion 
Moreoi-er, the composition of brass can be varied to 
get any ol seaeral different degrees of hardness, 
ductility, or tensile strength 
Essentially brass is an alloy of copper and tioc 
(See Copper, Zinc) Its related copper alloy bronte, 
smade of copper and tin The amount of rme m var- 
ious kmds of brass ranges from 8 to 49 per cent 
Small amounts of other metaU, usually not more than 
3 per cent, may be added for specul purposes 
The various kinds of brass, the percentage of copper 
and sino each contain, and their characteristic colors, 
are listed m the following table 



The«e brasses have a wide range of uses Munt* 
oietal la used in architectural work welding rods, 
condenser tubes and valve stems Ejrtruded nvet 
metal is made into rivets and screws High brass w 
formed mto radiator cores, springs, grill work, and 
cnaias Cartridge brass is used for eartndges, shdl 
ca^p tubes, and eyelets Brajmg brass is parliai- 
hriy suited for soldering Flexible hose is made from 
brass Rich low brass is used to make Four- 
dnnier wire, a fine wire which can be woven into a 
mesh Red brass is used for hardware, plumbum 
pipe, condenser tubes and flexible hose Cominercid 
“mss is widely found m screen wire, forgmgs, 
^tuine jewelry Gildmg metal is used as a decora- 
tive surface coating 


Sometimes brass is named for the small amount of 
extra metal it contams Aluminum Itim* has about 
3 pel cent of aluminum This raises the tensile 
strength but lowers the ductility, that is, the prop- 
erty of bemg hammered thm nr drawn out About 2 
per cent of tm added to brass makes fin brosj This 
alloy IS often used for naval conetniction because 
It resists corrosion in sea water It is eometunes 
c^led nciol hrau Moninneee braes is hard and re- 
sists corrosion lu extra elements are about one 
per cent each of tm iron and manganese, end eome- 
tunes a little alummum 

Iron brass is also known as delta metal It contains 
1 to 3 per cent of iron and a httle manganese and 
tin lu tensile strength is far greater than brass 
made with only manganese and tin In brass to 
be used for hhng or turning, about 2 per cent of 
lead IS added This lead brass is softer and u less 
liable to foul the fliing tools or clog automatic turn- 
ing nuchmes 

All these brasses are called modified brasses be- 
cause of their extra elemente Sometimes arsenic, anti- 
mony and bismu^ are found in brass as impurities, 
but their presence la accidental T hese m etals tend to 

AKTisrre. 
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make brass e'rtremel 5 ’’ 
brittle. 

Steps In 
Making Brass 

As with most alloj's, 
the metal inth the 
higher melting pomt, 
copper, is melted first. 
The fuel is usually 
granular charcoal. The 
zmc is warmed separ- 
atelj', then added to 
the melt in small 
pieces. It is added 
just before the molten 
metal is cast. If add- 
ed earher, the zmc 
would bum away into 
vapor. In any case, 
about 5 to 10 per 
cent of the zinc is 
lost through vaponza- 
tion and ovidation, be- 
cause the melting pomt 
of copper is higher 
than the boilmg point 
of zinc. Vifiien scrap 




INDIA 



This hanpng lamp was cast m a clay mold; then the pheasant top was 
decorated. Vegetable otl flows down to feed a wick in the cup-shaped 
projection at the bottom. 


brass is reclaimed by melting, some of the zinc is 
also lost and the quality of the brass changes. 

Alloys high in copper can be worked either hot or 
cold. Brass with less than about 60 per cent of 
copper is_ seldom worked cold because it gets brittle 
and requires too much annealing. 

hlachine bearings, gas or water taps, and various 
other brass products are sometimes made by casting 
molten brass into sand molds. But modem practise 
favois automatic machines which draw, press, stamp, 
or spin the metal into the finished articles. Stamping 
resembles pressing except that the operation is per- 
formed in one blow. Pressing produces the finished 


article by a steady 
pressing of brass 
through or into a die. 

Pins, chains, and 
many small products 
are stamped out en- 
tirely b}’- machines. 
For intricate de- 
vices or ornaments, 
various parts are 
stamped or pressed 
out separately and 
then brazed or sol- 
dered together. Gias 
and electric fixtures 
are among many 
such assembled 
products. 

A thiu brass coat- 
ing can be applied 
to such objecfa as 


brassworker.s of 
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iron and steel hard- 
ware and fixtures by 
electroplating meth- 
ods. The solution used 
is an alkalme cya- 
nide bath, and simul- 
taneous deposits of 
copper and zinc are 
laid down. Sometimes 
an intermediate coat- 
ing of brass is placed 
imder an outer coat- 
ing of nickel, chrom- 
ium, or silver. Brass 
coatings are often used 
over iron and steel to 
help an outer coating 
of rubber to adhere 
to the metal. 

Brass is spun in the 
same fashion as a pot- 
ter shapes clay on his 
wheeL The workman 
sets a thin sheet of 
brass spinning rapidly 
in a lathe, then uses 
a burnishing tool to 
press and form it around a die or chuck of the de- 
sired shape. Under the hand of a skUled worker, the 
sheet will cup in or flare out almost as though the 
brass were plastic clay. Thin-mded flower vases are 
often made in this way. 

Brass can be made in many colors, by adding other 
metals to the alloy, by variations in the heat apphed, 
or by the action of certain chemicals. Finished arhcls 
are often coated with a clear lacquer to prevent 
tarnishing. 

The earliest brass objects probably owed their 
existence to the accidental presence of zinc in the 
copper ores. But when men learned the difference bfr 

THFHniviiMr. tween zinc and tin 

the holy land producfion of 

brass rapidly sur- 
passed that of 
bronze. Inthe^Ii'i- 
dle Ages a flourish- 
ing industry in bias= 
grew up in Europe. 
It centered in 
ileuse Valley of B el- 
gium, where 
was found. The in- 
dustry later spicuu 
to Germany, north- 
ern France, andEng- 

land. Magnificent 
ornamental brasses 

were cast for ca- 
thedrals — fonts, 
lecterns, chan- 
deliers, candle- 
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sticks and locks For brass monuments sb»s!t9 of 
brass were used Figures of the people coatsofarms 
or inscriptions were engraved oa these sheets and the 
deeply incised lines were filled w ith enamels or mla d 
with silver Sheet brass decorat ons for early iM^lish 
churches were called lattens 

Unt 1 the middle of the 18th century brass was 
hammered into sheets by a process called batter ng 
and the foundry was known as a battery In mod 
em industry, however the rolling mill has replace 1 
the battery 

From earliest times in America there were many 
establ shments that made brass wares such as 1 uttona 
clocks and tinware They were sold b> tra\el ng pi 1 


BRAZIL 

dlera The colon sts used brass cannon in the Revo- 
lutionaty War and carl> naval vessels were equ pped 
with cannon of tl e & me alloy Paul Revere was wide- 
ly known for his skill m brassworking One of the 
earliest rolling m 11s n the Umted States was built at 
'Rirrr^ton Conn in IhSf 
Today much of the Amencan brass industry is lo- 
cated ID the to ins between Tornngton and Derby 
Conn iloi g the Naugatuck River Copper m the 
form of I gots andzn (called spelter in the indus- 
try) in the f rmof plates are sent here from nat on 
> de sourtes (s e ( o( {x.r Z nc) Demand for brass 
cuinon and i fie shells greatly mcreased production 
1 inng fVorl 1 tV r II 


Giant BRAZIL, with WEALTH for TODAY and TOMORROW 


I) RAZIL One of the giant eountnes of tl e earth 
^ the Umted States of Brasil is exceeded u» « ic oiJy 
by Greater China Russia and Canada It si reads 
oier almost half of the South ilmericsn continent 
crossing both the equator and the Trop c of Capr corn 
lU fertile well watered land yields an ihi an e 
of tropical and subtropical crops jnclud ig most of 
the world a coffee In colonial times its goM n 1 d a 
monds enriched its mother country Portustl To 
day huge deposits of iron and manganese aw t ♦ e 
demands of the industrial age 

Brasil has been called the land of the future for 
It contains vast empty spaces still open for dt e- 
Bent and unexploitrf ore reserves Its Ih nl> p^i u 
lated areas are Lkened to the North American w Id 
I'est of a century ago Problems too great lor the 
individual pioneer however bar the settlement of 
some areas Their conquest awaits the organ 2. ti n 
and financing of large-scale dramage porer im 
gallon public health transportat on and coioniunj 
cat on projects 

The roughly triangular outline of Brasil resembles 
that of the South American conbueut Its land 
boundanes touch every country m the contnent 
except Ecuador and Chile On the east the AOant c 
Ocean laps a coast hue of more than 4 600 miles 

More than half of Brazil s 3 2S6 1 70 square miles 
Consist of low plateau or tableland between 60O 
and 3 (XXI feet m elevation The broad Brazil H gh 
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^^^VARIED EXPANSE OF SOUTH AMERICANS LARGEST COUNTRY 
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Brazil is the only nation in the world that extends from the landsof theAmazon'basin.Eastandsouthstretchplateaussea^^^ 

equator into the middle latitudes. Worth and west lie the low- with low mountains. The principal cities are on or near 


lands spread across the entire heart of the country. 
They are traversed by mountain ranges of moderate 
altitude. The easternmost is the spectacular Serra do 
IMar, or Great Escarpment, rising abruptly from the 
coastal plain. From this range towers Brazil’s high- 
est peak, the Pico da Bandeira, 9,462 feet high. In- 
land the Serra do Espinhago (Backbone Range) paral- 
lels the coast from Minas Gerais north to northern 
Bahia, and contains Brazil’s chief mineral deposits. A 
smaller plateau is the Guiana Highlands, which slope 
donm from the northern frontier. 

The basin drained by the mighty Amazon River in 
the north contains most of Brazil’s 40 per cent of low- 
land. Seldom rising more than 500 feet above sea 


level, its rain forest, swamps, and savannas , 
from the foothills of the Andes on the west ^ ® 
lantic Ocean. Other plains lie in the swampy 
of the Paraguay River in the southwest, and m^rm 
tent coastal plains border much of the seaboard. 

Brazil’s Great Rivers . 

Ais the map reveals, Brazil has an e.\tensi' ® 
system. The .Amazon is, of course, the larg^t, sin 
it has the greatest volume of anj- river in the ""P 
(sec Amazon River). Alany of its tributaries are S* 
streams too. ilost important are the Negro, the - 
deira, and the Tapajds. In the south, the • ’ 

Parand, and Uruguay flow out of the country to 
the La Plata. The Tocantins and the Sao Franci- 




are other long rivers Braiils rivers are valuable 
lor traniportation They have enormous byrlroeleclnc 
power potentialities for many n«c on the pbteau and 
toward the sea la high falls Two falb are higher 
then hiagara— Iguaeail Falls in a tributary of the 
fat^ on the Argentine border and Paolo Alfonso 
fBH* m the SSo Francisco Few of the falls have 
^®niessed A huge irrigation and poner project 
on the Sio Francisco is under construction 
CUmate and Ralntall 

Since 93 per cent of Brasil lies in the tropics or 
low latitudes, its climate tends to be moDotoDousIy 
wana and humid especially in the lowlands In the 
plateaus and mountains the o eather is c ooler and more 
varied Temperatures and rainfall totals both dttp in 
tne one tw elfth of Brasil south of the Tropic of Capo 
torn Frost may come in winter {See also South 
Amenca subhead GeneralCharacteroftheClimate ) 
Rainfjll 13 abundant — even excessive The trade 
^mds bring mo ature from the warm south Atlantic 
tropical showers fall on equatorial areas about half 
of the dajs m a year The yearly average ramfall 
*0 the Amazon basin is 79 inches Bel&s gets 100 
“toes and the fall is as high as 200 inches in places 
biuamer— which comes between November and 
Pnl south of the equator— is the raimer season Md 
'tiato IS the drier The dry season is most pronounced 
ro the Western part of the plateau where coarse grass 
u scrub trees take the place of the dense ram (orasts 
Of me north and east 

'e^nal temperature changes are small in the 
road tropical part of the country InBebm near the 
•Tia,or the annual mean la 78 6®F , with only 2S^F 
rerege difference between the warme't and coldest 
onth qjo Paula near the Tropic of Capneom at 


2 700 feet altitude is cooler with a mean annual tem« 
peratuK of 63 7* but even here the avenge difference 
between the narmest and coldest month la only 11 2" 
Tb« OrarllUn PeopU and Their Culture 

Brasil s population numbers o2 64) 479 (1030 cen* 
sue prelUDUury) Three racialetocksbavecontnbuted 
to ttw makemp of the people and their culture— In* 
dians Negroes and whitei— the latter predominantly 
the Portuguese who colonized and ruled Brazil for 
three centunes The repubhc has an international 
reputation for fine racial relations Racial di cnmina 
tiOD and segregation are rare and are punishable by 
fines and unprisimment 

Indians the ongmal inhabitants now number only 
about ISO 000 They hve in the tropical Amazon ba* 
sin People of mix^ white and Indian stock dwell 
there and m the upland back country or sertao 
Negroes were brought as slaves to the sugar planU- 
tioos of the northeast coast after 1533 By IS^ their 
number was estimated at nearly 4 million Negroes 
and mubttoK make up about 60 per cent of the popu* 
latmu of the northeast coast today The population of 
the southern states is about 75 per cent white due to 
European immigration 

The Portuguese have played the largest role m the 
development of Brazil s culture Cities built m co- 
lonial tunes are nch m Portuguese baroque architec- 
ture Manyetructuresarepreservedasnationalmon- 
uments ThecontnbutionoftheNegroandtfaefndian 
H seen in art music dancing andhferature {See also 
I^tin Amenca, section Culture Recreation, and 
Edueatioii”, Latm Amencan Literature ) 

The Portt^uese gxve Brazil ifa language and the 
Catholic £ufh The celebration of church festivals 

hasbeeniofluenccd by Negro and Indian mistoms and 
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beliefs. The most elaborate of the many festivals is 
the pre-Lenten carnival in Rio de Janeiro. 

How People Lire in Brazil 

Since Brazil is a varied countrj*, its people live 
in various waj's. The article Amazon River describes 
the life of the forest Indians. Rural life is most typical 
in Brazil, since four fifths of the people depend on 
agriculture for a livelihood. The single-family, farmer- 
owned farm of the Rnited States is little known here. 
The average farm worker is a laborer on a big planta- 
tion or a sharecropper. 

Large plantations have been the rule in Brazil since 
colonial times. The planters have sought big specula- 
tive profits from a single crop, such as sugar, cocoa, 
cotton, or coffee, raised with little ex-pense. Instead 
of fertilizing their land and using improved cultiva- 
tion methods and machinerj-, they wear out the land 
and move on or change to another crop. 

llTien a plantation’s crop brings high prices in the 
world market, the owner lives lavishly, with a big 
house on his land and another in the city. He travels 
abroad and sends his children to Europe for schooling. 
He may be wiped out when the price of his crop falls. 

Plantation Laborer and Sharecropper 

A big coffee fazenda is a community of several hun- 
dred or even several thousand persons. It has stores, 
repair shops, a flour mill, schools, churches, and 
perhaps a movie or amusement hall. The laborers and 
their families live in cottages protdded by the owner. 
The families get land on which to raise food crops and 
animals. The men work in the coffee orchards and at 
tasks connected with curing the beans {see Coffee). 
The family and outside labor take part in the hatwest. 

Far less secure is the life of the people who work 
land for a share of the crop. A topical sharecropper 
arranges to move to a tract which the landowner wants 


cleared. He builds a flimsj' house of poles, lathed 
with bamboo, daubed over with mud, and thatched. 
He sets fire to the forest or scrub trees on the land. 
Next he opens holes arm’d the stumps with a hoe. His 
wife and children drop the seeds into the holes and 
press dirt over them with their bare feet. They usu- 
ally plant com, beans, sweet potatoes, sugar cane, 
cassava, upland rice, tobacco, and garlic. They grow 
two crops a year and raise a few hogs. 

The tenant farmers help one another at weeding 
time or at harvest. For a big chore, such as building a 
liouse, everj'one for miles around comes to a mvlirSo, 
which resembles the logrolling parties of the North 
American pioneers (see Pioneer Life). After the crowd 
has worked all daj", the host serves refreshments and 
everyone dances the jongo. 

Hdien crops are good, the family eats well. The fa- 
vorite foods of Brazil are beans, rice, sweet potatoes, 
fresli meat, and dried beef, called charque. The na- 
tional dish is feijoada, a mixture of rice, beans, spices, 
sausage, and chopped meat, with cassava flour sprin- 
kled over it. Food becomes scarce in two or three years 
when the land loses its fertilit}’. The tenants plant 
grass and move on to fresh land, and the owner, has a 
new pasture. These frontier families may never live 
where there are schools, newspapers, or other commu- 
nity institutions. 

Life in the Cities 

The cities are colorful and often beautiful. Plazas, 
parks, and avenues are lined with handsome churches, 
public buildings, and the mansions of the rich. Trop- 
ical plants clothe the hillsides, and even the humblest 
cottage is bright with flowers. Open-air cafes, parks, 
and beaches provide entertainment. 

A middle class is growing up in the cities, as in- 
dustrj' and trade call for skilled labor and white- 


from the hot, wet AMAZON BASIN 
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collar workers Skyscraper apartments and subib>i 
sons have sprung up to house the well to do Most 
aty people however are poorly pa d unskilled work 
ere Their low purchasing power retards busmess 
Ceoeraphlc Regions— the Amaton Basin 
The world 8 largest ram forest m the Amaron basin 
13 one of the world s most thinly settled r^iona (see 
Amazon River) It produces little of the nation s 
wealth today though it supphed the world a robber 
for decades until competition by phntations m the 
East Indies began to rum the wild rubber mdustry 
about 1910 The area includes the huge states 
Amazonas and Pard and the terntones of AmapA 
Rio Branco Acre and Guapord The few inhabitants 
are Indians and mestizos w ho live by collecting forest 
products — latex Brazil nuts palm nuts babassu nuts 
and other oilseeds medicmal plants animal pelts and 
alligator skins Traders buy this produce at low pnces 
and ship it by river boat to Manaus and Bel&n cities 
built m the rubber era 

Cacao cassava beans nee jute and other tropical 
crops are raised on plantations and small farms but 
the cult vated area is small It is too bard to clear the 
tangled forest and keep down the sprmgmg growth 
The heavy rams leach the richness from the soil and 
yearly floods wash away the so 1 itself Health suffers 
from ia<ects and tropical diseases 
Efforts to rai«0 rubber on plantations have been 
hand capped by lack of labor and by plant d senses 
Two huge experimental plantatons established by 
Henry Ford were sold to the Brazilian government u 
1945 The government la trying to attract settlers 
improve health conditions and find suitable crops 
The Northeast 

The great bulge of Brasil protrud ng into the 
Atlant 0 less than 2 000 miles from Africa wax the 



flit part to be settled Coastal lands south of the 
bulge were fertile and drenched in ram Portuguese 
planters grew wealthy there raising sugar cane usmg 
Indian and then Negro slaves As population grew 
the people spread mUnd and along the coast north 
west of the bulge to a drier area Here they found 
tropical grasslands Or savannas and semideserts 
of diom trees and cactus called caatinga 

The people here use most of the Lmd for pasture 
today Along the nvers where imgation water is 
available they grow cotton sugar nee and beans 
Carnauba wax and oiticica o 1 ate valuable tree prod 
ucts Every few years drought stnkea Migrants flee- 
ing the drought have helped settle the country 

The chief crops of the hot rnm-swept sugar coast 
today are sugar cotton cacao r ce tobacco castor 
beans oranges and pmeapples Lead ng cit es are 
Recife a busy port with cotton textile mills and 
Salvador where beaut ful churches and other menu 
menu of the colonial era are preserved Wells m 
Bahia produce most of Brazil s small output of petro 
leum Northeastern states are MaranbSo P auf 
CearA Rk. Grande do Norte Psxafba Pernambuco 
AJag5ae Sergipe and Bah a 

The Industrial Middle States 

The wealthiest most highly developed part of Bra 
til tans out north west and southwest from the cap 
)Ul Rio de Janeiro across the states of Eeplnto Santo 
Rio de Janeiro Mmas Gerais and Slo Paulo Here 
are the two greatest metropolitan cities— R o and S^ 
Paulo the bus est ports— Santos and Rio most of the 
and factones the best rsil and highway net- 
works and the most productive farmlands Natural 
advantages contributed to its rise The fert le coastal 
plain has fine harbors w h le the broad plateau affords 
a bvable climate and ideal temperatures ramfall and 
soil for coffee growing The Mmas Gerais uplands are 
rich in minerile 

The coastal plain was settled by sugar planters 
Wien gold and then diamonds were discovered m 
Muios Gerais in the 17th and I8th centur es settlers 
rushed in Gold and diamonds (e'ipecially mdustnal 
diamonds) ate elill produced here and the precious 
and semiprecious stones mclude aquamarines tourma 

lines impenal topazes and amethysts 

He hope for the future Les in explo tog the vast 
reservea of mdustnal mmerala m the Serra do Es 
pinbaco-uon manganese mckel cobaJt chrome and 
^te Development of the huge high gr^e iron re- 
RfiTve IS retaided by distance from markets and the 
^ of coking coal Small iron and steel plants use 
Sioal for smelting Coal re brought north more 
than 700 miles by sea and rail for the b g imll at \ olta 
SondA in the Parafba Valley This mill was bu It 
SJ^orld Var II with the aid of a loan from the 

P- .oh ■»- 

tJtL the colony s cap tal Famed for the beauty 
K^tutal setting the city has becorne a commer 
i ^Lufactunng pohtical and cultural center 
(•re Bio de Janeiro) 



brazil 


292 - — 


CITIES BUILT BY SUGAR AND RUBBER WEALTH 
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At Salvador* Bahia, in the northeast, the bus^ harbor is con- 
nected with the Tn<jtn city by elevator The sailing vessels bring 
sugar, cotton, and other produce of the coastlands to the port. 
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This mammoth opera house at Manaus is a relic of the --- 
«-i]d rubber from the Amazon basin poured wealth into t^^- 
ing city. The mosaic sidewalks are popular all o.er hreiu. 


The founding fathers of ?ao Paulo were the bandcir- 
antes, Portuguese adventurers « ho helped evplore Bra- 
zil’s last mtenor and pusli back its western bound- 
aries. Wealth came uhen the dark red terra roxa soil 
was found to be excellent for coffee. The state is the 
leading coffee producer and the crop is groum widely 
in iNImas Gerais. Espfrito Santo, and northern Parand. 
Other commercial crops of the middle states include 
cotton, rice, sugar, and oranges. All raise cattle and 
fatten range stock from the backl,mds. 

Wealth from coffee growing furnished capital for 
the swift industrial expansion of the 20th century that 
made Sao Paulo one of the fastest-growing cities. Its 
plants produce textiles, machinerj-, clothing, foods, 
beverages, chemicals, cement, glas, paper, rubber 
goods, and other products (see Sao Paulo). 

The South 

The three southern states— Parana, Santa Catarina, 
and Rio Grande do Sul — ^have the same narrow coastal 
plain and rolling plateau as their northern neighbors, 
but they are different in manj- waj-s. The cooler cli- 
mate of the middle latitudes means different natural 
vegetation and crops. Forests of Araucaria pine in 
Parand and northern Santa Catarina are Brazil’s lead- 
ing sources of lumber. With them grows the yerba 
ma/e tree, whose leaves are sold in Paraguay and Argen- 
tina for matd tea. The prairies of the southwest are 
extensions of the Argentine pampa. Huge herds of 
cattle feed here under the eyes of picturesque gauchos. 

The south is different too because the Germans, 
Swiss, Austrians, Italians, Poles, and Russians who 
settled here have marked it with their culture. In 
the towns stand houses like those of German or Polish 
villages. On the farms they raise their grain, veg- 
etables. and meat a^ weU as a commercial crop. The 


produce includes cotton, sugar, rice, beans, omom 
potatoes, tobacco, alfalfa, wheat, barle}', rye> 
grapes, with coffee in Parand. Porto .Alegre, the ctoi 
port and manufacturing city, has leather and mea- 
packing industries, textile factories, brewene, 3“ 
wineries. Coal, mined in Rio Grande do Sul and ^.anta 
Catarina, is used here and shipped to northern in- 
dustries. 

“The Wild West” 

The huge, thinly settled states of Goids and 
Grosso on the western plateau resemble the o d ar 
West of North America. This scrtao, or back coun ry, 
is mainly tropical pasture land. Some sections, how- 
ever, have terra roxa and other fertile soils. R' 
mineral reserves await development. Throughout Bre 
zil’s histon,’ efforts have been made to plant 
ments in the region but many failed and disappeared. 
The vast distances to settM areas and the lack o 
adequate roads and railways help account for the de .v 
in settlement. The cattle that run wild over ^ 
fenced plains are rounded up and driven overlaM o 
distant cattle fairs, as the longhorns of the Far_ '' fc 
were once driven over the old trails to market in 
United States {see Cattle Ranching). , 

The federal government is offering inducemen ; ^ 
displaced persons from Europe as well as to Braz^ 
settlers be* establishing village, called j 

they are given work for a year and assigned Ian 
on credit. In the state of Goids lies the huge feder'’ 
district, set aside for a future national capita • 
Trade, Transportation, and Communicadon 

Brazil’s economy is dependent upon apiculti^ 
production, though less than 4 per cent of it is un c 
cultivation. Four fifths of its exports are 
tural, pastoral, and forest products. The leadm^ 
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COLONIAL AND MODERN BUILDINGS IN RIO 



tiporta are coffee cotton cacao, hides and skins 
pine Imnber cotton textiles earnauba nax castor 
beans and tobacco Despite the increase lo manufac* 
tunng the country depends upon imports of nuchm* 
ery sehiclea industnal chemicals and pharmaceuti* 
cals Fuels must be bought abroad m large amounts, 
since Brasil yields bttle oil and coking coal The 
United States is the chief supplier and customer with 
Great Britain and Argentina usually second an 1 Ibird 
Inadequate land transportation has handicapped 
Braril To build roads and railways over the Great Es- 
carpment and through the forests is difficult and ex- 
pensive The best networks are in the southeast 
Along the northeast coast the lines run inland only a 
few score miles from the ports (for map tee 
Ainenca) Railway transport is hampered by vaned 
gauges Federal projects are on foot to improve r^ 
* aj s and roads The government hopes to extend dirt 
roads so trucks and buses can teach the rural ®reas 
Uater transportation has been the leading methM 
of moving goods in Brazil Ocean ships connect ^ 
ports with one another and with the world Navigable 
inland waterways are estimated at 26000 miles 

Airlines ha\e been extensively developed 

"land vdhges have airports They offer rural folk 
quick access to the settled coast but they do not sdve 
tt e problem of movmg produce to market 
The federal government operates Brazil s tdegrap 
and postal systems Telephone systems are uigdy 
Pnvately owned Most radio and television stab^ 
are m the southern cities Receiving sets are estimated 
St more than million 

Education and Government 

Elementary education is free It con«isU <« 
years of schoolmg of which three are compulsory 


Runlscboob offer only the first three grades ai d tliey 
have not spread to many thmly settled areas In the 
last two decades secondary techmeal commercial 
and vocational schools have mereased More than 
half of the adults cannot read and write so in recent 
years adult education centers have been opened Brazil 
has three federal five state and three Catholic uni- 
veisitiea 

The United States of Brazil is a federal on of 20 
states 5 temtones and a federal distnct The con 
stitution of 1946 prov ides for the separation of pow er» 
among three branches — the legislative executive and 
judicial The National Congress cons sts of two 
houses The president is elected for a term of five 
years and may not 'U lecd liim=elf The states exer- 
cise all powers not d leg itcd to the national govern 
ment The right to vole is limited to literate citizens 
over 18 years <f age 

From Colony to Empire to Republic 

Pedro Alvarez Cabral a Portuguese navigator who ^ 
landed at Porto Sc^uro on Apr 1 22 1500 is regarded 
as the discoverer of Biazil though Spanish navigators 
also saw tie coast that year Portugal had won rights 
of conquest lo the area m 1494 under its Treaty of 
Tordesillas with ‘fpam and it ruled Brazil more than 
SOOyearsfteeSoulJiAroerica secton FourandaHalf 
Centuries, of Eventful History ) Brazil a name came 
from the i^dyewood called Brazilwood found there 

Biazil entered on the road to mdependence m ISOS 
when the Portuguese royal family took refuge there to 

escape the advraacmg armies of Napoleon When King 

Jolin returned to Portugal his eldest son Dom Pedro 
was left as pnnee regent In 1822 the Brazilians 
declared their independence and Dom Pedro was pro- 
claimed their emperor Thus Brazil was the only 
American naton to retam a monarchial government 

Under the benevolent despotism of Dom Pedro II 
who ruled from 1840 to 1689 trade was vastly ex 

panded railroad budding began the population grew 

pad m 18S8 slavery was abolished In 1869 the 
empire was overthrown m a bloodless revolt and 
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Dom Pedro was exiled. A constitution for the repub- 
lic was adopted in 1S91. 

In AYorld War I Brazil was the onl}' South American 
nation to declare war on the Central Powers. As an 
e.\-porter of raw materials, the countr}' suffered dur- 
ing the world depression beginning in 1929. Taking 
advantage of the economic crisis, Dr. Getulio Vargas 
seized the presidenc}’ by an armed revolt in 1930 
and ruled as a dictator. In World War II, U-boat 
attacks on Brazilian ships led Vargas to declare war 
on the Axis in 1942 and to provide bases for the 
Allies. In 1944 the countr 3 ’ sent the onh- South 
American combat force overeeas. Vargas was forced 
to resign in 1945, and a new constitution was pro- 
mulgated in 1946. He was re-elected to the presi- 
dencj’ in 1950. 

When wartime blockades cut off supplies of manu- 
factured goods normally bought abroad, Brazilians 


speeded their drive toward industrial self-sufficiencj'. 
By 1954 factory output in some lines had grown be- 
3 -ond the buj-ing power of the people. Agriculture 
suffered from the movement of workers to the in- 
dustrial centers. Purchases abroad of factory machin- 
erj', automobiles, and other liLxuries had built up 
large foreign debts. The government placed restric- 
tions on imports to balance trade. 

Long-range plans were set in motion for a balanced 
improvement of the economj'. The SALTE plan, 
which became law in 1950, dealt with improvement in 
health, foodstuffs, transportation, and power. The 
Brazilian-United States IMixed Commission sponsored 
a huge program financed bj' Brazilian funds and Point 
Four aid. It specialized on building and impro\-ing 
railwaj's, roads, power plants, and grain storage and 
port facilities. (For Reference-Outline and Bibliog- 
raphy, see South America.) 


Our DAILY BREAD and HOW It Is MADE 


T)READ AND BAKING. Of aU the things we eat, 
bread is the most important to the largest number 
of people. That is because it contains the largest share 
of the food substances essential to health for tlie least 
amount of money, and because most people like it so 
well that thej’ eat it at everj- meal. 

Bread is an excellent source of energjx It also con- 
tains minerals and vitamins, which build and repair 
the body. Without bread, larger quantities of the 
more expensive foods, 
such as eggs, milk, 
and fruits, must be 
eaten to maintain 
health. With bread, 
even the poor man can 
afford an adequate diet. 

Bread of Other Lands 

All over the world, 
as j'ou read these words, 
millions of people are 
making bread. Much 
of the bread of other 
lands looks ver}' differ- 
ent from the wheaten 
loaves or rolls that we 
know best. In Mexico 
and other American 
countries to the south, 
women bake coarsely 
ground cornmeal into 
flat cakes called tortillas [t6r-te'yas). In Brazil they 
make similar little cakes from flour made from the 
cassava or manioc plant. In Scotland many people 
still prefer oatcakes or barley bannocks, baked on a 
griddle, to the finest wheat bread. In China and Japan 
much of the bread is made from rice flour, and in India 
from millet. And in Germanj^ the Scandinavian 
countries, and Russia, the chief breadstuffs are rye and 
barlej-, which grow better than wheat in most parts of 
these cold northern countries. 


In the distant daj-s when men first began to grow 
grain, they must soon have learned that porridge 
tasted better and kept longer if it was dropped on a 
hot stone and baked. At anj- rate, we can trace the 
historj- of bread far back to before the Christian 
Era. In the Metropolitan Museum of Art in New York 
Citv is a basket of bread baked about 3,500 j-ears ago. 
It was found in a tomb at Thebes, where it had been 
buried with Hat-Nufer and Ra-AIose, husband and 

wife, to nourish their 
departed spirits. Ei-en 
older thiin this is a 
piece of bread discov- 
ered in the remains of a 
village of Swiss lake 
dwellers, who lived 
about 4,000 j-ears ago. 
The Storj’ Behind 
a Loaf of Bread 
To most people bre.id 
is just something that 
appears on the table 
at everj' meal. They 
take it for granted as 
thej' do a glass of wa- 
ter. A few nickels buy 
a loaf that lasts the 
average familj' a daj 
or more. If they trace 
the familiar loaf back 
to the seed planted by the farmer, however, thej 
find a long trail leading through many processes and 
calling for the co-operation of manj' people. Grain 
must be grown, railwaj-s must transport the grain to 
the millers, and the millers must grind the flour. 
After the bread is baked, it must be hurried to the 
grocery- store. And finally the grocer may- deliver it 
to homes. 

It has not alwaj-s been so easy to get a loaf of 
bread. People used to have to grow their own grain, 


GREAT BRICK OVEN OF SWEDISH PEASANT 


bread 



mill their own flour and bake their own bread In 
the United States bakery products did not beg n to 
replace homemade breads until the turn of the 20th 
century E\-en then moat hou8ewl^es did them own 
baking People want their bread fresh and until the 
motor age made fast delivery po«siWe commcreal 
bakenos could not supply farms vilbges and small 
tcwms with fresh wares Today they make about 80 
per cent of all the bread consumed in the United States 
All breads belong to one or the other of two pnn 


C pal kinds— feowned 
or un/caiened Leav 
ened bread contains 
some substance which 
generates bubbles of 
carbon dioxide gas and 
causes the loaf to nae 
and become Light and 
porous Unleavened 
bread is dry an 1 hard 
throughout Water 
crackers oatmeal bis- 
cuits and Swedish rye 
ensp are familiar ex 
smplea of unleavened I', 
bread Ordinary bread S 
u teas ened with yeast k 
biscuits muffins cakes n 
and other pastries r 
us leavened with bak B 
mg powder or BOUT milk I 
snd soda A few Sf^.a«V««ioVi*a 
breads such as beaten *• Al'i 
biscuits are leavened 
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> *" BREAD AND BAKING 

lar People generally prefer the color and flavor 
resultmg from the removal of the bran and the germ 
(see HcNir and Flour Mill ng) White flour also makes 
bghter bread Flour ma le from hard wheat makes 
lighter bread than soft w heat flour because it is richer 
m^uten In the United States rye and whole wheat 
breads are usually made bghter by the addition of a 
considerable amount of white flour 
In add twn to flour bread contains liquid short- 
ennig sneetemng and salt Milk improves the fla 
vor appearance nutn 
tive value and keeping 
qual ties of the bread 
Most commercial bak 
era use milk m the form 
of dry milk solids 
which are both cheap 
and easy to mix with 
the other ingredients 
Shortemng is usually 
lard cottonseed oil or 
other vegetable Dll It 
makes the bread soft 
snd tender Sweetening 
may be cece beet or 
com sugar or a combi 
nation of the three It 
makes the crust brown 
'if i assists fermentation, 

3t, '»• I and adds flavor 

A other ingredients 
eommereial 
; R(Si let bakers are dnufh eondi^ 
lionen and ytatt foods 


Tbe commoneat of these are malt and phosphates oi 


concentrated form part .... 

Saved from each bakmg to mix with the next Betwe^ 
bakings tbis dough was soured or fermented by tbe 

wild yeasts m the air tVben it was mixed with the n-nrp n wo» imiuiai um 

M done! It rausBd the .hole ,houH cooee™ the .de. of the et»l 

and r se The ancient Egyptians w ere marketmg a flour w itb which tbe mgredient 

tir»t to discover this process 


form 10 texture and structure 

Self rUlng Flour and Prepared MUea 

The firet step in bakmg with baking powder 
% it with the flour Hence it 


natural that 


urdt 10 aiscover this process which is sfiH used ^ Tr.u.'.-MwHprhad 
psrU of the world where other leavening agents fig 

cannot be obtained 

What Bread la Made Of 

Though bread is made from a long list of plants— 
including lye barley com oats buckwheat rice 
millet and sorghum potatoes soybeans peas css«ara 
bananas nuts and even alfalfa-the best and fine« 
bread is made from wheat Not only do most people 


mgredients 

already mixed This flour 

caUert'’^/nflnp;!ow It a usually made w th a 
soft wheat base and can be use 1 m ^king any 
baked goods except yeaat breads S nee the people of 
tbe South prefer hot biscuits and other quick breads 
the kind of flour is a staple m most Southern kitchens 
Other Ume-aavers are prepared mixes They contam 
all tbe ingredients except the bquid There are 
mixes/or making pancakes biscuits piecrust doughy 


prefer the taste and color of wheat bread but » “‘fTrakes and other baked products Some prepared 
liRbter loaf can be made from wheat than ^ any grg jjj ready to be 


other cereal because it has more gluten Th** ® “ „,t'in the ovea 
®t cky elastic substance which hold# the ^ now Bread I* 


produced by the yeast'or the bakmg powder 
“sde from flour with little gluten is heavy 
also Wheat ) 

White bread lacks certain food elements Hist are 
present m w hole wheat or graham but it is more pnp • 


le Large City Bakery 


In the bakery of tod8> machmes opera W bj skiU^ 

hn tpn. do tbe work automatically Nothing « left 
to chant* Ingredients are accurately weighed out 
^ temperature and humidity during the different 
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A N^D ^i ding the dough 


i 



r ■■ - — ih, 

iV/r ‘ ■ r . ■ ' L-l 


■ '.' >- >ii 


into these great mixers. Here Kvolvfnf^ftii^'’“®‘* giant funnels 

regulated, and each process is 
^ed to store it in Sla&Sr ten wSSr 

sSdiurr "'“ “■• «» '“ • *k»« s 

eitSr by"tL"”h* SSfb'r'' 1 ?””• ‘’“’''“'“i 

™ng thfS D ?b“?,"“'? " ‘I- 

own blending, the flour is sent to^fl ^ 

on one of the top floors. Here\he 

are m^ed together in the desired proSL'’'*"'*''' 

at?he“S!s’;tat^^^tyr£^^^^^ 

cally weighs the right amount automati- 

on the floor below. Water and'*ot^^° mixers 
are then added. When the dnnJn “Bredients 
into huge troughs (pronounced bVb“"‘®‘^f 
y.ith “dough”), some as long as 12 rhjmie 

IS taken to the fermentation room Heit 
rise for several hours, until it is lighf *® ^®^‘ ^ 

is Zkaf'CiTS r'’',"*'* “■>' «»» 


r^^ThU through the diri 
• one loaf^f P'"" i“®‘ 'J"* oght weifh 

k-. jf_»_i_ .* D^Cad. At the too von see the rfftn^h vaifmi 


2 . .. 

?oV'one7oaf^/ just the right wei^Ii 
to be divMed *As ?t' 5®^ 

to the belt Keifsw t j ** separate pieces, these dro; 

10 me ben below and are carried to the rounder at the right 

remaining ingredients are added and the dough i: 
allowed to rest, or rise, for a short time. In the 
sraight dough process all the ingredients are mixed 
at the same time. 

. "yi*® dfi.-jrfer then scales the dough into pieces of 
JUS the right weight for the pans. The rounder 
s apes the pieces into balls and drops them into 
uc 'e s T^ich mox'’e on a chain through the overhead 
proo/er Here the dough rests again for a few minutes 
e it recox’ers from rough handling in the dirider 
and the rounder. 

^om the overhead proofer, the balls drop into the 
woWer, where they are shaped to fit the pans. After 
e molded loax’es are panned, they are placed on 
racks and roUed into the proof box. In this bo.x they 
are gix en a final rise in sUghtlj- warmer, moisteraimos- 
p ere than that of the fermentation room. They are 
^ en corn-eyed to the ox-en to bake at a steadj- temper- 
we o more than 400° for about a half-hour, 
e most widely used ox-ens in large bakeries are 
reel ovens and trax-eling ovens. The reel ox-en re- 
-embies an enclosed Ferris wheel. In the trax-eling 
Inrf^K 1 ®- rnox-e sloxx-ly on a conx-eyor through a 
, K chamber, and the bread comes out baked 

inn f® ®^*^" trax-eling ovens are more than 

uu teet long and bake more than 5,000 loax-es an 
our. iov -pressure steam is injected into the ox-en 
^^® from crusting too quicklj'. 
r loax-es hax-e been gradually cooled, most 

cm are put through a slicer which cuts them into 



BREAD AND BAKING —298 


B;, or G). The -^vheat contains other important min- 
erals and ^'itamins. These are chieflj- in the bran and 
the germ, ilost important are iron and the \-itamins 
thiamin (Bi), riboflai-in, and nicotinic acid (P-P). 
Thus many valuable food elements are lost when the 
bran and the germ are removed to make n hite flour. 

Since many people do not get enough minerals and 
^•itamins, the L'nited States government has cooper- 
ated with millers and bakers in setting standards for 
“enriched” flour and bread to which minerals and 
sjmthetic vitamins are added. These standards require 
that a pound of this flour contain at least 1.66 milli- 
grams of thiamin, 1.2 milligrams of riboflar-in, 6 milli- 
grams of nicotinic acid, and 6 milligrams of iron. 
The inclusion of certain amounts of mtamin D, cal- 
cium, and phosphorus is optional. 

Flour may be enriched either by adding minerals 
and sjmthetic vitamins to uliite flour, or bj' so milling 
flour that the required amounts of the minerals and vi- 
tamins are saved, or by combining the tu o methods. 
Flour containing minerals and sjmthetic ■vitamins 
looks the same, tastes the same, and has the same 
ba k i n g and keeping qualities as ordinarj- flour. Flour 
produced bj- special milling is slightly darker. 

Bread can be enriched bj- using enriched flour, bj' 
using high vitamin yeast, or bj' adding A-itamin con- 
centrates to the dough at the time of mixing. Six 
slices of this bread will supplj" from one-fourth to 
one-third of the daily requirements of these minerals 
and •vitamins. 

Other Bakery* Products 

Bread is only one of the many products the cotnmer- 
cial baker offers. He also makes a variety of rolls, 
biscnits, cookies, crackers, cakes, pies, and other 
pastries. In making these, as in making bread, he 
follows special formulas and methods, and machines 
do much of the work. There are ingenious contrivances 
for molding and cutting them, for frosting and icing, 
for filling tubes of dough with pastes of various 
kinds, and for many other operations. 

All cakes fall into two general classes— butter cakes 
and sponge cakes. Cakes that contain butter or 
some other fat are known as butter cakes. Those that 
contain no fat are called sponge cakes. 

Butter cakes are made of fat, sugar, eggs, leavening, 
milk, flour, salt, and flavoring. Alanj- varieties may 
be made bj- adding such things as chocolate, molasses, 
spices, nuts, and coconut. 

Sponge cakes are made of eggs, sugar, flour, salt, 
and flavoring. Eggs furnish the liquid and also the 
air for leavening. Cream of tartar is added to make 
cake light and tender by making the •nails of the air 
bubbles firm. Angel food and sunshine cakes are 
sponge cakes. Only the whites of eggs are used in 
angel food; in sunshine cake, both the j-olks and 
whites are used. 

Crackers and How They Are Made 
Since its begiiming little more than a century ago, 
the cracker industry in the United States has grown 
to be one of the largest branches of the baking in- 


dustry. The first crackers were large, round, imsweet- 
ened, unleavened cakes, baked rmtil thej' were veij- 
hard. Thej' were somewhat like a water cracker. 
Because thej' kept better than ordinarj- bread and 
were more compact, they were in great demand for 
ship supplies and were called “pilot bread” or "ship 
bread.” Thej- were made entirelj- by hand, but, during 
the California gold rush, demand for this convenient 
food became so great tliat machinerj' was invented to 
roll the dough and stamp it into cakes. During the 
Ci^vil War, the Armj- and Na^vy asked for such quan- 
tities of this “hardtack,” as it was called, that an im- 
proved oven was invented. This invention increas^ 
the capacitj' of the bakeries several times. The famil- 
iar “soda cracker” and the soft “butter cracker” had 
also come into use bj- the time of the Civil War. 
These are made from raised dough and are lighter and 
more palatable than the hard cracker. 

In England all crackers and biscuits, whether sweet- 
ened or unsweetened, soft or hard, plain or fancj', 
are called “biscuits.” In the United States the term 
“biscuit” is applied to various forms of small sweet- 
ened and fancj' cakes. The word “cracker’' usually 
means a verj' thin, raised bread baked until it is drj', 
crisp, and brittle. 

In making crackers as in ma k i n g bread, most of the 
work is done mecharucallj'. After the dough has fer- 
mented properlj' it goes to the roller which flatten 
it out into a sheet. The cutter then p»erfotates it in 
the desired pattern. If salt crackers are being made, 
the sheet is sprinkled ■with salt. Finallj* it is 
to the oven on broad, long-handled paddles, called 
peels. The oven is usuallj’ a reel oven. When the 
crackers have baked thoroughlj', thej' are cooled, 
wrapped, and boxed — readj' for the consumer. 

How the Consumer Is Protected 

Since most consumers know X'erj' little about the 
bread thej' buj', laws have been passed for their pn^ 
tection. Since a large loaf raaj' contain more air 
and not more weight than a smaller one, some 
require tliat oulj' loaves of certain weights be s^ 
and that wrappers be labeled accordinglj'. The Food 
and Drug Administration limits the proportions of 
moisture and starch other than wheat flour in a 
loaf and specifies that onlj' whole-wheat flour K 
used in making whole-wheat, or graham, bread. In 
19.52 it ruled agauist the use of chemical softeners m 
bread. Both state and federal laws prohibit decep- 
tive trade names. Other consumer protections include 
lal)c!s telling the date of baking and listing the 
amounts of the various ingredients used. 

Without these aids, consumers can judge the quauU 
of a bread bj- noting some of its characteristics. Good 
white bread is creamj* white, ■with a satinj' sheen an 
no streaks. It is elastic in texture and fine-grain,^ 
■with no large holes. Its shape is sjmmetrical, its 
crust is evenlj' browned, and its flavor has no sug- 
gestion of j'east, sourness, or mustiness. 
wheat bread is slightlj' smaller for the same weig 
and should have a whole-grain flavor. 
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Breadfruit. The large globular frmt « Ihw the day quite different from the usual breakfast of 
tree furnishes the chief food of the South P&ciiic only a few yeare ago Then oatmeal porndge corn- 
islands On various species of the tree Ihe /nit meal inu‘fi boilel eraikcd uheat or perhaps the 
ripens at different periods of the jear thus aifordiog oil English disb frumenty made by boiling svheat 
an almost constant supply Tlie breadfruit tree— of Lernels milk and spices were practically the 


nhich there are 40 species found tlrougbout the only cereal 
tropical regions of both 
hemispheres — grows 
from 40 to 60 feet high, 
and is often limbless for 
half this height It has 
large upper branches 
The fruit, about half the 
size of a child s head, 
hangs from short, thick 
stems It IS first green, 
then brown When ripe, 

U turns yellon 
In tropical regions 
Mhere no gram is grown 
the natives rely upon 
breadfruit for their 
sUrohy food They pre- 
pare it ui many naj's 
Sometimes they roast it 
iiboU in hot coals, then 
icoop out and eat the in 
Side The taste is bland, 
someebat like mashed 
potatoes They ftl»o cut 
ww breadfruit into tluti 
sbcea sod dry these in the 
*un The dried elices are 
then baked or ground 
>Dto flour Sometimes 
the breadlriut is stored 
10 pits and allowed to 
ferment After baking 
the fermented fruit has a 
pfessing flavor 



loo Is used Tlie modem breakfast 
foods by making break 
fa't a s mple light and 
wholesorne meal have 
dine rnuch to improve 
the diet of all cmhzed 
c untnes especially for 


Tins great change m 
the breakfast menu has 
ie\ eloped an enormous 
industry Every year 
new forms of breakfast 
cereals cooked or un 
cooked are placed on the 
market e have break 
fast foods Asked matted, 
shredded ground, 
cracked rolled and 
puffed T1 e Department 
of Agricullurs ol the 
t nited States tells us 
how they are prepared 
The ready to-eat 
brands are prepired m 
a great variety of wavs 
fcome are probably simply 
cooked in water and then 
dried and crushed Some 
are made of a different 
mixture of grams some 
haxe common salt malt, 
and apparently sugar, 
noUxses or other carbo- 
hydrate material added 
to them some probably conUm caramel or other 
MjuUt colot ng matter Those nath a flaky appear 


The tree requires a hot moist tl mate much run » maicet i*iuoc >nu » 

laH and good drainage It may be mtroduced to^ ^^SX^olled gmms save that the cooking 
tropical regions by transplanting cuttings rf Voagec Thoxe which look like dried 

branchex Breadfruit pUyed a part in Briti'li nax J « wmuraieu a*, 

history when the British ship Bounty sailed in 1787 
to Tahiti under Captain Bligh to gather breadfrat 
cuttngs for transpbntipg in the Best Indies The 
voyage ended (April 28, 1789) in a famous mut^ 

From the fibrous inner bark of the tree a cloth h 
rnsde and from the wood canoes and fumiturt 
The sticky milky ;uice which exudes from cut* “ 
the stem is used in making a kind of glue 

Tbs breaitfrjit tree belongs to the Moracta* l»g°t y 

‘'■tWot.iii) gro*,M Ui itSia Ceylon sod tbe i-esteaizi. Bhcnthekcmelshavebecomethoroi^hly 

ItumutbeatenbynaiiveaiaWa. R,ttimted with thw exceedingly hot Steam, they 

Breakfast cereals The modem breakfa^ ^ shot from the cylinder into very coH air Puff-- 

tereals, whether brown and ensp and ready to se^ ^ t^g^Defs bursts the celU and 

rom the package, or meant to be cooked into a ^ y, ^^^eral tunes their natural size— 

l»«Dus steaming hot dish, make the fimt meal of wcia 6 


crumbs are pmtably made into a dough baked 
cnished and browned. The shredded preparations 
are mide with specul machmeiy which tears the 
*t«n»<ook»l kernels bto shreds and deposits them 

mtobyera or bundles \ cry many of the ready t^t 

ceiwla ate parchcil or toasted before packing This 
oxea th«a a darker color makes them more ensp, 
W iminrts a flamr which many persons reU=h 
The puffed gram.x are most mgeniously made- 
Keinels o( the graana ace thoroughly cleaned _ then 
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"sliot from guns,” in the familiar words of the adver- 
tising slogan invented by some ingenious writer. 

Processing the Morning Meal 
The first cereal breakfast food was probably made 
from oats, and that grain is still used more than any 
other. Let us foUow the modem process by which it is 
changed to the familiar “rolled oats.” 

First the oats are cleaned and the ends snipped off. 
Next comes roasting, the most important part, for this 
releases the oil in the tiny cells to flavor the whole 
grain. Roasting is done in a kiln drier, where hot air 
from below blows the grains about in the air; or in a 
macliine simikir to a coffee roaster; or sometimes sim- 
ply in open pans over a fire. After roasting, the oats 
are passed through rollere which slip off the hulls. 
J^oftened bj* steaming, the grains, or “groats.” as they 
are now called, pass between big polished steam roll- 
ers that flatten them into flakes. Then they are poured 
into boxes, sealed by machinery, and dried in sufficient 
heat to kill any lurking germs. 

Breakfast cereals are rich in carboh 3 'drates (chieflj* 
starch) and proteins. Those made from whole grains 
contain minerals, especiallj' phosphorus, calcium, iron, 
copper, and manganese. They also contain vitamin 
Bi (thiamin), winch prevents beriberi and other ner- 
vous disorders. The ntamin content of some prepared 
cereals is further enriched by the addition of thiamin, 
and bj- ultra-violet irradiation to supply vitamin D, 
which prevents rickets. 

BRE.VIE.V (bra' men), GEBiUhT. Fortj-sLx miles from 
the North Sea, up the broad ^eser River, stands 
Bremen, the oldest seaport of German.v. Near the 
outskirts of the citv’ spread the sandv' Junes of Ger- 
manv'’s northwest coast. These neighboring dunes led 
to the name of Bremen (originallj- spelled Bremun), 
which means “on the boundaries.” 

a gateway from the sea into the north German 
plain, Bremen early became a center of North Sea 
commerce. By the j-ear 787 the town was important 
enough to have a bishop. In 1346 it established its 
independence and joined the Hanseatic League. As a 
“free city” and the capital of a state of 99 square 
miles, Bremen established its own commercial agree- 
ments with foreign nations and set up counting- 
houses abroad (see Hanseatic League). In 1646 Ferdi- 
nand III, Holy Roman emperor, confirmed the position 
by naming it a “free imperial city.” 

It was the first German community to make a treaty 
of trade and friendship with the United States. This 
was in 1827. That same j-ear Bremen founded the 
town of Bremerhaven at the Weseris mouth to receive 
vessels too large to sail upstream. Commerce with the 
United States spurred Bremen’s growth. It became 
Europe s chief port for emigrants and a major market 
for tobacco and other American products. In 1871 the 
free city’ gave up most of its privileges to join the 
German empire. It lost the remainder in 1935 when 
it passed under Nazi rule. 

Even as Bremen grew into one of the largest cities 
of Germans-, it preserved its historic color. The 
spires of the cathedral of St. Peter, begun in the 


11th century, dominated the commercial district. A 
statue of the knight Roland, raised in 1404, guarded 
the Renaissance town hall, where wine aged in the 
cool cellars. Public gardens bloomed from the ram- 
parts and moats that had encircled the medieval town, 

iModem commerce and industry- brought miles of 
docks and railway- tracks, shipyards, and huge blocks 
of iron foimdries, engineering work-s and factories 
for other heavy industries. During the second ILorld 
Ti'ar these industries became the target of more than 
a himdred Allied air raids, which wiped out parts of 
the city. It fell to British troops in 1945. In 1949 
the state of Bremen (including Bremerhaven) became 
a land in the new Federal Republic of Germany. 
Population of city- (1950 census), 444,549. 

Brest, Fievnce. “He is not master of Brittany who 
is not lord of Brest,” w-as a saying in the 14th cen- 
tury. The saying might be extended to include all 
northern France, for Brest occupies the tip of the 
great peninsula of Brittany- which commands the 
approaches to the English Channel on the north and 
the Bay- of Biscay- to the south. Rising on the slopes 
of two steep hills, div-ided by- the Penfeld River, 
the city- ov-erlooks a magnificent landlocked bay-. 

Its strategic position made Brest a prize in many 
wars. French and English fought sev-eral nav-al bat- 
tles there in the 17th and ISth centuries. In 1631 
ambitious Cardinal Richelieu improv-ed the harbor. 
From time to time, the French added new fortifica- 
tions, and soon it became one of the chief naval bases 
of France and the seat of a nav-al academy. 

During the first World War Brest served as the 
chief port of the American Expeditionary Forca 
After the war it became a port of call for transatlanbe 
v-essels. It served also as a terminal for a submarine 
cable to America. 

hlost of its industry was dev-oted to supplying the 
French fleet, building ships, and manufacturing muni- 
tions. It also produced flour and chemicals and pre- 
pared quantities of mackerel and sardines. ^ 

The foggy-, rain-drenched city- was occupied by the 
Germans in 1940. In the harbor they- built gigannc 
concrete-covered pens for the fleet U-boats tha 
preyed on Atlantic shipping. Brest then becarne a 
major target of Allied air raids. Tons of bombs shaF 
tered the harbor works. When the Allies inyadw 
northern France in 1944 the German garrison in the 
well-fortified city- was able to hold out for neariy 
sev-en weeks. Brest was v-irtually leveled to^ the 
ground, but as soon as peace came many of the ci^ s 
people returned and started rebuilding from the ruins. 
Population (1946 census), 62,707. , 

Brewster, WruLijui (1567-1644). As a ^dent 
at Cambridge, William Brewster first came in con- 
tact with the Puritan ideas which made biin one 
of the leaders of the Pilgrim Fathers. While in the 
serv-ice of William Davison, ambassador to SoUm > 
he made sev-eral trips to Holland. Later, Brewster 
returned to his home village of Scrooby- to take oyer 
the office of "post.” His duties involved sendmg 
mail, keeping the inn, and supplv-ing horses for ths 
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post roads He aBd his wife Mary had ha e children 
Jonathan Love Wrestling Patience and Fear 
Earnc't men and women who had formed a Sepa- 
ratist church at Scrooby gathered secret'y for de- 
votions m the Brewster manor house They wanted 
to worship m tl eir own way instead of conforming 
to the Church of England Brewster who was an 
elder’ in the eongregUion and several others were 
imprisoned before all Bed to Holland in IW® At 
Lejden the scholarly Brewster supported 1 is family 
bj teaching English and printing religious t«ooks out- 
lawed in England He helped obtain a patent from 
the London Company for land in \ irginu but ehan e 
tsrought him with his 1Q2 eolcs to Cape Cod instead 
(KC Mayflower* Plymouth Mass) Dunngthatfirst 
winter of 1620-21 which wiped out nearly half the col 
onists Brewster was one of the seven strong enougl 
to care for the s ck and bury the dead 
BRIAND ARisTroE (hrtS-dn d-re» led) (1862 1932) 


TOLERANT PE 


If >ou had dropped into 
certain French country inn 
one September day m 19'’0 
you would hive seen two 
men lingering over their cof 
fee talking like old friends 
These men you are amazed 
to learn are fho fVeneh and 
German foreign ministers 
The stooped untidy looking 
one with shaggy gray hair 
and drooping mustache is 
the French minister Anstide 
Brand who has arranged the 
httle party 

The luncheon is typical of 
Bnsod s diplomacy Back in 
Pans politicians are bicker 
mg Acro's the border states 
men are worried Briand 

remams calm but impatient d b b» • *»•— ■ 

with the stilted methods of sj» b is i«io */!?»''* e ' 
statecraft He is a fascinating <«*••«< 

talker When a tense mo 

ment arrives he relieves it by telling an amu ng 
story Sometimes his light blue eyes are fsaly !»»“ 
shut Sometimes they sparkle brightly woth 
irony There is something profoundly tranquil 
this man you observe and somethmg cynical He 
looks as if he has met with everything in his ei 
penence believes anything po sible but thinks (®'y 
a very few thmgs important Late into the aflwn^ 
these two men talk and when they finally ^ otJ 
ana m arm together the way has been paved for M 
agreement m which France and Germany bow 
make wide concessions in the mterest of peace 
Bnaad was bom at Nantes m western France on 
'larch 28 1862 He was educated for law but 

ferred journalism He wrote political art cles f«r^ 

«al publications and with Jean Jaures founded tM 
newspaper I IlumaniU He became a leader of the 



Tkench Socialist party and m 1902 was elected to 
the Chamber of Deputies Supremely sane he could 
pereeive instantly the essentuls of a question stripped 
of details and could present any probletn simply 
As chairman of a committee to draft a law for 
separation of church and state he issued a report 
that became the basis of the separation law In 1906 
he was appointed mmi ter of public instruction and 
worship After the ''ocial at party erpelled him for 
accepting a portfolio m a conservative ministry he 
drew he support from the more conservative groupw 
He became minister of justice m 1008 and m 1909 
premier — a pns tion he was to hold more often than 
any other man in French history His government 
fell in 1910 and another m 1911 He was minister of 
just c«* m 1912 prem er for a month in 1913 became 
minister of justice again m 1914 and from October 
1915 to March 1917 during the first World l\ar 
he hcl I the difficult double post of premier and mm 
later of fore gn affairs with 
but one internipiion 
He SAjuroed hia previous 
double post m 19‘’1 and 
bent every effort to bruig 
France and Germany into 
harmony 

At the 19^1 DBval disarm 
ament conference m ^ash 
ington fore gnere thought he 
presented the French de 
mends very ably but at 
borne the Nationalists de 
nounced bim for not being 
firmer with reparations and 
enforcement of the Versailles 
treaty England warned 
Bga nst a too harsh polic} 
and Bnand seeing also the 
dangers of seventy tried to 
reconcile French and Bnti-h 
views but his enemies force i 

him to resign just at the 

!• Ike ciute el ?«»«« ^jjg oUjed conference 

.1 Cannes in 192” la 19”o he was minister of foreign 
fsain again and that year saw the fulfillment of 
one of hB dreams when a series of pea« and arbi 
traUon pacts was signed at Locarno by Germany 
and her fonner European enem es ^ , 

Soon thereafter French finances reached a deplor 
able Stete and ministries rose and fell From Nov 
M iS to July 17 19'’0 M Bnand formed tow 
cabmets He "v. 

punng all this tune eveept three days m 1926 he 
vaa minister foreign affaire 
He was defeated for the presidency m 19M bew^ 
ofiLsattofacton with his foreign Policy 
the Nobel peace prize of ^ ’ 




s co-author of the 


Bnand Peace Pact renouncmg war as an m 
of national pohey and was the author of 


United States of Europe. 
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The MAKING aiid the LAYING 0/ BRICK and TILE 

"DRICK AND Tile. The story of bricks carries us 
back to the dawa of cirilization, for almost as 
soon as men began to erect temples and palaces, thej' 
learned that a cheap and durable building material 
could be obtained by molding clay into rectangular 
“mud pies” and allowing them to harden, either in 
the sun or in artificial heat. Kiln-burned bricks made 
by the Babylomans 6,000 j'ears ago still erist, and 
the entire site once occupied by the vanished city of 
Babylon is little more than a huge mound made bj' 
the breaking down and dissohing of the former huts 
and houses of sun-baked brick. 

The ancient Egyptians had an inexhaustible supply 
of brick-maldng material in the clay which forms the 
bed of the riier Kile, and brick making was alwajs 
one of their chief 

PLYING A TRADE T 


industries. Because 
this clay lacked 
tenacity, the Egj-p- 
tians used to add 
chopped straw or 
reeds, which sen ed 
to bind the bncks 
together. You re- 
member how the 
children of Israel 
during the mourn- 
ful years of their 
bondage in Egj-pt 
w ere set at malang 
bricks, and how the 
cruel taskmasters 
added to their woes 
by requiring them 
to make “bricks 
without straw”; 
that is, ordered 
them to furnish 
their own straw 
without diminish 


ing the quantity of bricks produced in a given time. 
The Egj-pton bncks were nearly aU sun-dried, not 
kiln-bumed, like the adobe bricks of hlexico and the 
southwestern part of the United States. Adobe bricks 
can be used where there is no frost to freeze the 
moisture m them and crack them. 

Aw Important Modem Industry 
_ To^y brick making is one of the world's great 
mdustnes. Nearly everj^ coi^unity of any size has 
its own bnck plant, unless it has an abundant and 
cheap supply of other building materials close at 
hand. The mdustry is widely scattered because bricks 
can be made of almost any kind of clay, mixed with 
sand Brick clay consists largely of hydrated silicates 
of alummum, with oxide or carbonate of iron and 
various other substances. When they are biined, 
bncks of this composition have a buff, salmon or 
red color, due to the presence of the iron. If much 


carbonate of lime or chalk is present, the color is 
sulphur-j'ellow. If sand is not already present in the 
claj , it must be added. If there is too much sand the 
bricks are likely to crumble, and if there is too little 
the bricks will easily crack. 

Preparing the Clay 

Cla 5 ^ for bricks is dug bj’ steam or electric shoiek, 
crushed by hammer devices or rollers, and sifted to 
remove rocks or other bulky material. Then the 
screened clay, sometimes with anthracite coal dint 
added to promote burning, is mixed with water and 
kneaded thoroughly by great revolving knives in a 
“pug-mill.” Modem practise uses one of three machine 
sv-stems — the soft-mud, the stiff-mud, or the diy-clav 
machine. Tlie stiff-mud process is most commonly 
THAT tc r'cwTTiwTcc rMr, uscd in the United 

States. As the clay 
is forced out in col- 
umns it is cut by 
wires, IS bricks at 
a time. Some ma- 
chines turn out 
300,000 bricks a 
day. 

Workmen then 
pile them on cars, 
perhaps 1,000 on 
each, which carrv 
them through tun- 
nel driers that re- 
move nearly c 
pound of moisture 
from each brick m 
24 hours. The tun- 
nels are heated b)' 
exhaust from the 
kilns, and the air is 
kept dry by veab- 
lation. If the air 
should get too 
damp, moisture from the interior of the brick comes 
to the surface, carrying with it the soluble salts of 
the clav', which cause the white scum seen on poorl} 
dried bricks. 

In the soft-mud process, machinery presses the 
mi-xed clay in molds, and the brick is not as hard 
or durable as the stiff-mud brick. 

For the expensive dry-pressed brick, clay almost 
drj' is pressed in steel molds. This type is used for 
artistic front-wall finishes, or decorativ e interior work 
Sometimes brick is dried in the open air, or on 
steam-heated floors. 

Strengthening the Brick by Fire 
"Hie next step is the all-important burning, in 
which the chemical properties of the clay are changed 
to giv-e it strength and durability. In the continuous 
car lain, the brick passes on fire-proof cars through 
tunnels 300 or 400 feet long, from a preheating zone 



oUhl to S' stiu 'S^ciAr fr" thT* 

Sabjioa were flocnsliing cities. 
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HOW BRICKS INTERLOCK TO FORM STRONG SOLID WALLS 



ENGL ISH BOND COMMON or AMERICAN BOND _ _ ___ 

Of the many patteras or “bonds” nsed by bricklayers, these three are the most favored. The English bond consists of altercate 
courses of lengthwise bncks (stretchers) and crosswise bncks (headers). A course faced with stretchers is backed, as you can sec, 
with headers, and vice versa. This interlocks the front and back of the wall. In the American, or common bond, five or six courses 
of stretchers are laid front and back, then a course of headers across the thickness of the wall. Flemish bond is made with alternate 
headers and stretchers in each course, staggered front and back to form hollow squares. 


to the furnace or burning zone, then to a cooling zone. 
For common brick, the temperature of the furnace 
runs to about 2,100° F. Coal, oil, or gas are the 
usual furnace fuels. 

In the circular or oval kiln, fire passes up through 
the walls to the arched roof and is shot down upon 
all parts of the bricks. Sometimes, especially in Europe, 
bricks are piled to form their own kiln. As many as 
3,000,000 bricks may be burned in one such “clamp,” 
and it is kept burning from two to sLv weeks. 

Machines Do the Work 

In modem plants, bricks are piled by hand only 
once, when they come from the brick machine, and 
are stacked on cars to go through the drier. Mechan- 
ical “setters,” with finger-like projections, which fit 
in spaces between the bricks in the two lowest rows, 
lift 1,000 bricks at a time to build kilns of 1,000,000 
or more bricks. These kilns are daubed with clay on 
the outside to retain the heat; oil burners at ground 
level blow in oil with a jet of steam. At first, the oil 
is ignited by “targets,” or torches, just inside the 
wall; as the heat increases, the wall becomes hot 
enough to fire the oil, and the targets are withdrawn. 
The heat, rising in a V-shaped cloud, requires about 
72 hours to reach the top. Experienced kiln men 
teow by the color of the outside wall how the heat 
is rising, and seldom use gauges. A 1,000,000-brick 
kiln wiU cool in two days. 

Bricks for Special Purposes 

Facing, or face brick, for prominent parts of build- 
ings, is re-pressed before being dried. This process 
squares the comers and edges and gives a smooth 
surface. Tapestrj' brick has a design pressed on the 
bnck in the mold. Fire brick is made of clay with 
little or no fusible materials. Special high-refracton- 
bncks, made to withstand the terrific temperatures 
and the sudden heating and cooling in certain manu- 
factunng processes, contain zirconia, magnesia chro- 
mite, or other minerals. The “high alumina brick” 
used for great temperatures is made chiefly from 
diaspore or from crystalline alumina. Glass manu- 
facturers make a fine refractory (heatr-resisting) brick 
by melting the materials in an electric furnace and 
pourmg the liquid into molds. Lime is added to pav- 
ing, or vitrified brick, for e.xtra hardness. 

Bricklaying Methods 

The Strength of brick masonry depends as much 
upon the manner in which the bricks are laid as it 


does upon the qualitj' of the bricks used. They must 
be interlocked or “bonded” so that they cling together 
stoutlj-. For this purpose bricks are usualli’ made 
about tnice as long as they are vide. The common 
dimensions in America are 2><^ X 3^ X 8 inches. The 
patterns of the three most common “bonds,” pictured 
above, illustrate how these dimensions fit the methods 
of lajing. 

A brick laid lengthvise of a v all is called a “stretch- 
er”; a crossvise brick is a “header”; and any horizon- 
tal row of bricks in a wall is a “course.” Bondmg. 
therefore, is an arrangement of stretchers and headers, 
platmed so that headers link the front and back of a 
wall. Tlie bricks in each course overlap those belov, 
so that joints never line up vertically. Several tjpes 
of bonds are used to achieve different patterns. The 
lines in a pattern may be emphasized b}’ bricks in 
contrasting colors. 

A “bat” is the name for a brick broken in half. 
IVhen used to fill out a course at a comer it is a 
“closer.” Bricks are sometimes set vertically, as in 
porch posts. Tire stretchers are then called “Soldiers ' 
and the headers are known as “rowlocks.” 

Alortared joints usually make up about one-seventh 
of a vail. They are ahnost as important as the 
arrangement of the bricks for the appearance and the 
durabilitj’ of the work. The color of the mortar 
should bring out the fine tones and shades of the 
brick. The size of the joints also affects this color 
relation, for they range from thin “buttered” jomts 
to some an inch wide. Joints may be tooled into 
various shapes, raked out, or cut flush. 

For the best results, bricks must be damp when 
laid. A mechanical bricklayer, which permits a 
worker to put down S or 12 bricks at once, has been 
developed. With it one man can lay from 2,000 to 
3,000 bricks a day, several times the usual number. 

The XJse of Face Brick 

Face brick is popular for both exterior and interior 
work because it is made in a wide variety of surfaces 
and colors that lend themselves to decorative pur- 
poses. Face brick is used chiefly for the outer shell 
of a wall; behind it is usually a heaiy supporting 
wall of common brick to supply the strength the face 
brick lacks. In such construction an air space is left 
between the two walls. This keeps out moisture, cold- 
and heat, and so seiwes to make buildings wanner in 
winter and cooler in summer. 
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Smooth or Ecmi smooth face bnch of fight bniiue, 
golden bviff tan reddish, or pearl tones is poiMlar 
for houses In kitchens and similar rooms lace bnck 
coated with enamel or a salt gbee is often oscd For 
fireplaces rough or smooth textured face bneX aiajr 
be chosen to suit the taste of the home builder But 
face and common bricks are widely used tor garden 
sills arched Eaton aj^s, walks and driveways. 

Brick paved sidewalks, streets and highways once 
common have largely given way to avphalt or con- 
crete which provides a smoother surface 
Clay Tile and Its Uses 

Glazed earthenware dram tile an important eon 
trihution to civilization, was invented by Sir Henry 
Doulton (1820-1807), an English potter Thu tde 
made it possible lor the first tune to carry off 
seaage effectively Previously, the best drains were 
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of bnck tttfough which some seepage was certain 
to occur and pollute the sod Such tde also made 
it posable to drain swamp lands 
1111 . IS piade m much the same way as bnck in a 
rtoety of shapes and patterns Pottery dram and 
sewer pipe (vitrified tde) unglazed or common dram 
Ilk hollow tde for chimnej's and fire-proof walls and 
pprtitioas are made by machines that squeeze soft 
clay through openings of the desired sue or shape 
imducing tidies or other forms which are then cut 
into sLuidud lengths dried and burned in a kiln 
Til« for roofs floors walls and decorative pur 
poses are uiade of clay pressed into metal molds 
fired decorated and glazed Unglazed tdes m pat- 
terns of different colors are often used for floors A 
fine decoraUve tde of especially pure clay called 
eneatulie {(.olored or painted) tile is made for walls 


T/ie BRIDGE BUILDER and HIS WORK 



M the £ ' k hi b«r Ircwswsf* ^ *** *** -gukil lb* w»Bd 

«co»»t#rroo In •«; t • m « r Kave feirtied through the ycarS hoW to build 

gRtDCE A tree trunk placed across ft stmm made , ^ ^ (^,jges let many hard problems chal 

“ >/« l...ds.t„p„m,t.v.™ pbmns . peat bndee. 

WO aide to he crossed by one tree hemightl uildapue water or gorge to be spanned? Can 

of sf^esin the middle for a support 'IhenhecouW bridge be built there? If the 

hmld his bridge as long as tw o trees laid end to ^ calls for supporting piers m the 

A rae glowing over a rftVine made another early kind ^ foundation be laid? It ill currents, 

of bridge Men could swing across on this handover Mtioossible storms weaken the piers? Construc- 

yd Presently men learned to weave strong vi^m ^^^portant since cost is a factor 

*0 a bridge like a hammock hung from bank to tout ». rtveenaneer must plan the approaches to each 
As cmliiation developed people wanted brwgs ,»j«rthebndEe Iftandiscxpensive asmcities the 
cgeoough and firm enough for horses and carts Bwa .^nmaefas will have to be short This fact may 

Rjsds required long bni^s over rivers and gorges what kind of ft bndge can be built Many 

II ese had to he strong enough to cany the treipen ,n pUrmmg details of construction 

oonsweghtoftrains Automobiles made wide HiiO«k |^^oJ steel are tested in machines that pound 

“‘gb" ay bridges necessary 
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the samples mth monstrous weights, and that bend, 
twist, and draw them out, to make sure that everj- 
part of the bridge will “stand up.” One weak part 
could wreck a whole bridge. The planner must con- 
sider forces other than loads. Heat e\’pands bridges; 
cold contracts them; unless correct allowances are 
made, one summer or winter day can reduce a bridge 
to scrap metal. Strong winds wrestle with the bridge, 
adding 50 or 60 pounds a square foot to its burden. 
Soldiers marchmg in step on a bridge might set it 
swinging. 

Do You Like .\dventurer This Is the Life for You 

If you Lke adt enture. consider the life of the bridge 
builder. You may have to battle storms and currents 
placing foundations in a river. A railroad may send 
you into a wilderness, making approaches. Or con- 
sider the men who build the bridse itself. The 3 - ride 
great beams swung up to loftj' positions by puffing 
derricks; others clunb about the framework and r un 
out on beams far above the water, placing, riveting, 
hammering, until the whole structure hums like a 
busy beehive. Suspension bridge workers, like human 
spiders, must spm every single wire in the mightj* 
cables singlj’ across the river. 

Every bridge gives engmeers and builders some 
new problems to w ork out. Especialli' interesting are 
the movable bridges constructed so as to permit large 
ships to pass. Some, called bascule bridges, are di- 
\ided in the rnid^e and tilt up like the blades of a 
jack-knife. Of this tj'pe, the most famous e.vample 
is the Tower Bridge at London. In others a central 
span turns on a pivot, or is lifted up the sides of 
towers. Such bridges are operated bv electric ma- 
chmery. The “pontoon” bridge, floating on boats, is 
built for temporarv' use, particularly bv armies, and 
also as a permanent structure. There are bridges of 
this tj-pe over Lake Y’ashington, at Seattle, and over 
the Golden Horn, at Istanbul (Constantinople). The 
Seattle bridge has a draw span and reinforced con- 
crete pontoons. The Turkish bridge has steel pon- 
toons and a movable center sectiom Here and there 
we still see picturesque covered wooden bridges built 
a centi^' or so ago. ilany medieval bridges were 
built with shops and houses on each side of the road- 
wa?-, as in the still standing Ponte Vecchio of Elor- 
GGC6 s.nd tlie X.ODdon Bridg6 of nurserv'' famp 
Roebling's Fight for Suspension Bridges 

For span^g the greatest cfistances, the suspeiuion 
bndge, with a roadway hung from huge cables swung 
between supporting piers, is champion. John .Y 
Roebling spent a lifetime convincing people of this. 
They were doubly doubtful when eminent engineers 
said that his railroad suspension bridge, opened across 
the Niagara prge in 1S55. was “shaky.” Later, when 
Xew York City and Brooklyn decided to have a bridge 
over the East River uniting them, Roebling persuaded 
them to let him try his suspension idea. Years passed 

while foundations were sunk and wires were spun Iil 
the meantime Roebling died; but his son finiriied 
the job in 1883. For over half a century the mighty 


bridge carried an endless stream of heavy traffic." 
In 1950 reconstruction was begun to modernize if. 

Suspension bridges, however, are e.vtremely costly. 
One reason is tliat strong foundation piers are needed. 
.Another costly' job is spurning the main cables. Tnis 
is done by spinning wheels, which travel across the 
space on temporary cables, dragging lengths of wire 
behind them, until all the wire needed has been spun. 
The wires then are pressed and bound to form cables; 
suspender cables are hung from the main ones; and 
finally the roadway is hung from the suspender cables. 

The Ingenious Cantllerer Bridge 
Xevt in spanning capacity is the cantilcrer bridge, 
w hich has a unit called a truss in the center, and units 
called cantilevers at the ends. Tlie secret of this 
bridge is the action of the cantilevers. 

Later in the article a picture of the Quebec Bridge 
shows that each cantilever is a double-ended bracket 
which rests at its center on a solid pier. Hence it 
tends to rock, seesaw fashion, when weight is applied 
at either end; for e.vample, the weight of the truss 
tends to push down the inner end of each cantilever, 
and to tilt up the shore end. But the cantilevers can- 
not move because the shore ends are well anchored: 
and so the truss is held securely in place. 

The great advantage of this plan is that, in general 
principle, each unit need only ^ strong enough to do 
its share, and the bridge costs much less than if it had 
a single unit strong enough to span the entire spare- 
The same principle appKes in the Carquinez Strait- 
Bridge shown later in this article. It has not only 
two end cantilevers, but also a center cantilerer, 
which holds the iimer ends of two trusses balanced 
against each other. 

Arches, Trusses, and Girder Bridges 
After the cantiler er comes the arch bridge, with rts 
ingenious way of gaining strength (see Arch). The 
Romans built stone arch bridges, but 50 feet was the 
lirmt of their spans. Today, steel makes huge spsnj 
possible. Arched bridges of reinforced concrete or 
masonry are often used for beauty, where cheaper 
types would do. 

For short spans the simple girder bridge, with 
straight steel members, is commohly used. For some- 
what longer spans a truss may be used. The members 

of a truss are arranged 
in triangles, 
triangles can be altered 
in size or shape only by 
breaking the metal 
Often the truss is 
arched top or bottom 
for added strength. 

Triangles also are 
used to strengthen 
trestlework, made o 
timber. A trestle con- 
sists of several up- 
rights. with diagonal 
braces placed across 



A Trestle Bridge 









the uprights and at the sides to form triangles. This 
economica construction made railroads possible in 
thmly settled regions in the I9fh century. 

iVoted Bridges of the World 
The champion of all badges for length of its main 
span rs Golden Gate Badge over the entrance to San 
Prancisco Bay. This huge suspension bridge, com- 

4 9nrf I $35,000,000, has a span of 

4,200 feet between its main towers. It clears hi<'h 

220 feet. Cold and lack of a 
load can raise the roadnav 10 feet 

San Francisco also has' the world’s longest bridge 
m to al length the San FrancLroo-Oakland Bav, Tr 
Trambaj, Badge across San Francisco Bay "Thic 
badge opened m 1936, is Sj miles long an- 
deludes tno suspension bridges, eac^ 
nith r? cantilever bridge 

ror, $77,200,000. 

The Mackinac Badge across the Straits of .Mackinac 
between the pemr^^ilas of .Michigan, nhen compS 

w n" ^ I® ^ span 3.S 

feet. Construction on this suspension bridge, be-nm 
in 19o4, wall cost about §99,800,000. ^ 

suspension bridge in the world 
IS the G^rge B ashmgton Memorial Bridge over the 
Hudson River between -Vew York City and Fort iS 
^.J. Its mam span is 3,500 feet. It was opened ir! 


As we look northwest over the north end of Hew York City, we see the T^ 
borough Badge at the left and the Hell Gate railroad badge at the nget. 
_ Tbc ^orge Washington Memorial Bridge is in the distance at the urjer 

*“*■ V*® Triborongh Bridge runs from the borough of Oueens, in the 10^ 

sound, over the East River and Randalls Island to the Bronx, at the ngit 
Hear the far end, a smaller branch runs oB at right angles to Manhattan 
^t at rile far left. The smaller picture shows this juntnon. Quee^- 

"jonx traffic uses the straight centr^ portion; the curving ramps are tor 
— Manhattan traffic. This structure eluninates all crossing of traffic lanes. 


1931 and cost .$60,000,000. 

The cantilever bridge with the greatest main span 
(1,800 feet) is Quebec Bridge over the St. LawTcnce 
jRiver. Scotland’s Firth of Forth Bridge has the 
second longest clear cantilever span, 1,700 feet. The 
Howrah cantilever bridge across the Hooghly at Cal- 
cutta, India, has a span of 1,500 feet. 

The longest steel arch bridge is Baionne Bridge 
over lull van Hull between Bayonne. X. J., and Staten 
Island, X. Y. Its main span of 1,652 feet is 2 feet 
longer than that of Sydney Harbor Bridge in Aus- 
tralia. Sando Bridge over the -Angerman River in Swe- 
den has the longest concrete arch main span. S66 feet- 

Other fi.\ed bridges with lengthy main spans are 
continuoue-truss Julien Dubuque Bridge o^e^ the 
Alississippi between Iowa and Illinois. 845 feet; sim- 
ple-truss Aletropolis Bridge over the Ohio at Metropn- 
h's. 111., 720 feet; and plate-girder Dusseldorf-Xens- 
Bridge over the ^ine in Germany, 676 feet. 

Movable bridges with great main spans are (3aps 
Cod Canal vertical-lift bridge in Alassachusetts, 5yl 
f^t; Fort iladison swing-span bridge over the Mfe" 
sissippi at Fort Madison, Iowa, 531 feet; Sault Ste- 
Alarie bascule bridge in Alichigan, 336 feet; and Lai® 
Washington Floating pontoon bridge in Washingfo®/ 
202 feet. (See also in F.\cr-lH’nEX bridges by name 
and the Bridge table.) 










MAN’S MANY INGENIOUS WAYS OF 
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BRIDGEPORT 

Bridgeport, Co^■x. Excellent transportation, 
many skilled workers, and a wide diversity of prod- 
ucts make Bridgeport one of the leading manufac- 
turing cities of Kew England. It is the industrial 
capital of Connecticut, and the third largest city in 
the state. 

Bridgeport is situated at the mouth of the Pequon- 
nock Ei-i er, on Long Island Sound, 56 miles northeast 
of New York Citj*. It has two harbors busj’ with the 
coming and going of coast-nise steamers and tow 
barges, which cany a tremendous volume of domestic 
freight. The port has complete customs facilities, 
and many imports are received in bond from New 
York City and other .Atlantic ports. Main line rail- 
road sendee and motor truck lines speed Bridgeport 
products to all parts of the nation. A large airport is 
equipped to handle passenger and freight ser\dce and 
sen-es as an amxiliaiy field for New York Cit^-. 

Bridgeport got an early start in metal-working in- 
dustnes. Sewmg machines ^ ere manufactured here as 
earh' as 1856, and now one of the largest companies 
making these machmes has an immense plant here. A 
mumtions plant and a large aircraft factorj' played an 
important role m Bridgeport’s var production. The 
city’s tong list of manufactures also includes electrical 
goods and apphances, office eqmpment, machme fools, 
fabricated metals, brass products, transportation 
equipment, instruments, apparel, automotive equip- 
ment and supplies, engines, cable, and wire. 

Bndgeport, with more than 1,166 acres of parks, 
IS known as the Park City. It has miles of beach along 
I^ng Island Sound and fresh-water lakes ndthin the 
city limits. Pleasure Park is an amusement center and 
bathing beach. Beautiful 210-acre Seaside Park with 
214 miles of sea wall was a gift largely from P. T. Bar- 
num, who made his home in Bridgeport (see Bamum). 

-Mnong the city’s many schools are the University 
of Bridgeport, the Bridgeport Engineering Institute, 
the Fannie A. Smith Teacher Training School, and a 
technical school. The municipal public library is the 
largest sj-stem in the state. 


The first settlement was in 1639 on land bought 
from the Paugusset Indians. It was called Pequon- 
nock, or “broken ground,” because of the near-by 
rolling hills. The fine harbor soon made it a trading 
center. In 1800 it became a borough of the neighbor- 
ing foum of Stratford, and in 1836 it was incorporated 
as the cit 3 ' of Bridgeport. About 60 per cent of the 
working people of tlie area are emploj-ed in its more 
than 500 industrial plants. Population (1950 census), 
138,709. 

Bristol, Exgu:^. The dignified old city of 
Bristol has from the dawn of its history been a trading 
center. Although located eight miles from the Severn 
at the junction of the Frome and Avon rixers, it can 
be reached bj' large vessels, thanks to the improved 
river chaimel and the immense docks along the 
Severn, and millions of doUars’ worth of exports and 
imports pass through it every year. 'The city has long 
been noted for its glassworks, potteries, soapworks, 
tarmeries, tobacco factories, and shipj’ards. 

About the j'ear 1000 a Sa.xon settlement began to 
grow up at the junction of the two rivers, and by the 
time of the Norman Conquest, in 1066, it had attained 
considerable size and importance. From Bristol the 
Cabots sailed on their voyage to explore the New 
World foimd bj' Columbus. Bristol fishermen settled 
Newfoundland, and it was the home of Admiral Penn, 
father of the founder of Pennsj-lvania. It was also 
the home of the poets Coleridge and Southey, and 
manj’ landmarks recall the former glories of the town. 
Supreme among these relics is St. Mary Eedcffie^ 
called b\' Queen Elira^th I “the fairest, the goodliest, 
and the most famous parish church in England.” 
This church was built in the 13th centuiy, while the 
cathedral dates back to the middle of the 12th. Some 
of the schools date from the 16th century. Bristol 
Universitj’ (chartered 1909) is a noted educational 
center. "Tlie universitj' and other parts of the city 
were heaidli" bombed during World War II in an 
effort b\’ the Germans to ruin the citj' as a port. Popu- 
lation (1951 census, preliminary), 442,281. 


The SUNSET PROVINCE of Ca7iada 

delta of the Fraser River 
are apple orchards, grain 
fields, and truck gardens. 

British Columbia is 
larger in area than Cali- 
fornia, Oregon, and Y ash- 
ington combined. Let its 
population is one twelfth 
that of the Pacific coast states. Three fourths of the 
people live in the lower Fraser River vallej' and on 
Vancouver Island. British Columbia’s population 
densitj' of 3.24 persons per square mile is lowest of ani 
proxdnce except Newfoundland. Forested mountains 
and plateaus cover most of the proxance. The 
Rocky hlountains lie on the eastern boundaiw' Md 
the Coast Range on the west. Between them is ^ 
high plateau caired by long, narrow, parallel valle 3 'S. 


T>RmSH COLU5IBL4, 

CA^-AnA. The “Sun- 
set Proi-ince” faces west- 
ward across the Pacific 
Ocean and south to the 
United States. Lofty 
mountains cut it off from 
the rest of Canada to the 
^st. In spite of its isolation, this most British of all 
the proymees has developed a thriving industry 
and agnculture. The magnificent scenery of its 
momtains and coast line, the abundant fish and 
wild game make it a tourists’ paradise — ^the “Ever- 

peen Playground.” Lumber mills and salmon canner- 
ies, mines and smelters point to a wealth of natural re- 
sources. On the dry interior plateaus are great cat- 
tle ranches. In the irrigated valle 3 -s and the rich 


SOO ■nJIes: east to west, about 4S0 
U«^l^’ square nules. Population (1931 census). 

Mountains; Coast 
Fairweather (about 15,300 feet), on 
border, lowest point, sea lercL Chief nvexs* Fr»^f»r 
Skeens, Stikine, Liard, Md ^ce.' 
paper, processed fish, meat. DCtroI- 
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TUB FRASER RIVER CANYON NEAR NORTH BEND 
'■ ■ 




Only the northeastern corner 
of the province the Peace 
River distnct lies east of the 
mountains in the Great 
Flams {see Peace River) 

Mountains and Plateaus 

The Front Range of the 
Eocbes r scs to 13 000 feet 
along the Alberta boundary 
Snow-crowned Mount Rob- 
son sweeps 12 972 feet above 
sea lev el Dark forests alpne 
meadows blanketed with 
flowers silvery waterfalls 
glac era and geml ke la^es 
p\« these mountains rare 
beauty Yoho and Koote- 
nay national parks and 
Mount Robson provincial 
park embrace some of the 
most spectacular sect ans 
West of the Rockies is the 
Rocky Mountain Trench It 
vanes m width from 2 to 15 
miles and ettenda northwest 
the length of the province 
at an average elevation of 
about 2400 feet This is - 

en area of weak rocks which , lie sea to advance far inland forming 

lank as the mountains rose on either side In tha U^e of the Norwegian coast Some of 

great trough nse most of the promcc s are 2 500 feet deep and the t walls are 

Columbia Fraser Kootenay the Finlay and Pare p feet h gh 

ehich join to form the Peace River and the h Scenic Inside Psnase 

streams of the Liard , .. The coast is bordered by a cha n of islands Vwcou 

ttest of the Trench are several different ran^- ver^nd and the Quen Charlotte slanJs are the 
the Selkirks the Purcell Mountains the They are the evposed tops of a submerged 

and to the north the Canboo Mountains Mo^t Between the .lands and the man 

Revelstoke and Glacier national parks ate in the Scl m nU ^ ^ ^ " 

kirb These ranges are separated by long narrow l^d « ^ ^ t 

trenches similar to the Rocky Mountain TrenA 4c Passage 

which they join in the north Motorists can now trav ^ ^ ^u,d3 

el from bUs and Like Louise in Alberta ^ “ 6, « a route of mcompamble scenic gmn 

Roches to Golden and then on the new B g Bend ^ States to AUlm 

Highway to Revelstoke The highway ^^y «n ram 

course of the Columbia River north m ^ ^ ^ combinat on of mild c Wbors The 

Mountam Trench around the Selbrks and ^ deepnchsol pkm of about 

the Selkirk Trench lower Fraser lUver valley Van^couver west- 



' ' Ty ■ 

,( ' I , •</' /h 


ft»w A »«4 a a answer * 


le Selkirk Trench 

The Interior PUteau and Coast ^n«e 

The Interior Plateau extends for rpi^ 

west and has an average width of about lOOm 

. . 'Thrimnson ' 


lower Fraser lUverva ey^^^^^^y^^^^^^^ 


westandhasanaveragewidthofabout lOOmlw^ Vancouver) !''®®^VfLnc!l!i'veTlsland witbVio- 

Fraser River and its tnbutanes ^ke Thorny® |,usy industnal center ,♦ itn southern tip sup- 

cotmNechako and other nverehave carved ^ cap tal of the province at ^ 

tow vaUeys mto the plaUau Cattte grasmg « We ^ prosperous far^ i^d at « («e Van 

chief industry of the dry uplands "'jj^gonth, 1“^ Victorei ^^jjJdRalnraU 

particularly the Okanagan and Kootenay i EitremM o „ „ winter s morning af 

are intensively cultivated under irrigation To wake .l. ea-t is asurpns ng ex 

The Coast Range on the west of i'ne pla liavehng by tram ^ ^ 

m sheer cliffs from the Pacific Ocean penence <>^F C.ng 

«orld 13 there a more beautiful coast ImcUha^ gebttercold "ople p.ck flowers at 

BntL.h Columbia Rivers and ‘ 

canyons into the mountain 'ides Then the coast 
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THE GREAT TRAIL SMELTER 


_ enjoys a more moderate climate be- 
cause of its lower altitude. 


. J. 






Rich Natural Resources 
The rain-drenched western slopes ol 
the Coast iMountains are covered with 
magnificent forests of coniferous trees 
(evergreen softwoods). The constant 
moisture, long growing season, and 
mild temperatures ndth no extremes 
of cold or heat produce huge trees. The 
largest and most important commercial 
species is the Douglas fir, rivaled in 
its height and girth only by the Cali- 
fornia redwoods. The interior forests 
j’ield hemlock, red cedar, and balsam 
fir. In the quantitj' and value of its 
_ lumber and samnill products, British 

The Trail smeller, just north of the United States bordcr,istbe largest in the Brit- Columbia leads all the prordnces, with 
ish Empire. It receives ores from the Sullivan mine, producer of lead, zinc, and v. . -n i. 

silver. Minin g and smelting are among British Columbia’s leading industries. QDOUt OU pCr C6Dt 01 tD6 tOiBi OUipui. 

Lumbering is strictly regulated by law. 
British Columbia has the most valuable fisheries in 
Canada, accounting for about 40 per cent of the total 
production. The Inland Passage swarms nith millions 
of fish. From May to September the salmon retmn 
from the ocean to their spawning grounds up the in- 
land rivers. Salmon are by far the most valuable of 
Canada’s fish, and 

A LOADED 



Christmas time, and vegetables still grow in the 
gardens. 63 ' the end of February’, winter is over. 

Along the coast flows the warm Japan Current. The 
prevailing westerly winds are warmed by’ the current 
and bring moderate temperatures to the coast both 
winter and summer. In rising over the mountains the 
winds cool and lose their moisture. Rainfall on the 
western slopes is hea\’ 3 ’ and fogs are frequent. East 
of the Coast Range a series of wet and dry’ belts re- 
sult from interference by parallel mountain ranges. 
Some parts of the interior plateau are near deserts 
with an annual rainfall of less than 10 inches. The 
valley’s of the Columbia-Kootenay region have a 
diy, in-vigorating climate, with an annual rainfall of 
IS to 20 inches. In the far northern section of the 
plateau temperatures range from GO degrees below 
zero to 100 degrees above. The Peace River country 


LOGGING ON 

771 ' 


THE FRASER 



British Columbia 
produces practi- 
cally’ all the catch. 
The Fraser River 
has the largest 
“runs.” To enter 
the river the fish 
must pass through 
many miles of 
United States wa- 
ters. The fishery 
is for this reason 
one of internation- 
al concern. The 
many’ problems in- 
%’olved are handled 
through the Inter- 
national Pacific 
Salmon Fisheries 
Commission. In 
1946 tills commis- 
sion completed the 


SALMON BOAT 



The salmon fisheries on the 
River are among the world s : 

This fisherman is bringing s net ton m 
fish aboard his small tra^vier. 


.These huge logs have been cut from the eastern slopes ol the 
Coast Range near Hope on the Fraser River. Thev are beinv 
rdumped into the river to float down stream to the mill. ^ 


building of fishways through 
Hell’s Gate Canyon on the Fraser River for the pur- 
pose of restoring the salmon runs to their former size. 
The e.xpense was shared equally’ by’ both nations. 

Halibut are taken around the Queen Charlotte 
Islands. The International Fisheries Commission 
regulates the catch. Pilchards and herring are abun- 
dant in the waters off Vancouver Island. 

Minerals are widely distributed throughout the 
province. The Sullivan mine near Kimberley pi^ 
duces 96 per cent of Canada’s lead and 55 per cent 
of its zinc, and is the largest producer of silver in the 
nation. The ores are sent for refining to the smeller 
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VANCOUVER AND ITS MOUNTAINO US SETTING 



. . , , . . , j . completed the fin 

o\enand tnp to the Pacific coast. He joumeied b 
T'ay of the Peace and Parsnip rivers to the Fraser, an 
e»t down the Bella Coola to its mouth near the pre 
ent site of Ocean Falls. In ISOS another North We 

SKDlOrer. Kimr»r> J _ . 


urin„ the uar and manj mo^ed to other proMnccs. 
Education and Government 

*«.d by the people. Aii.e.r^S, Swl, *" 

head is the deputy Sster 

dent of education S onn • supermten- 

govemor in council h 

schools are financed by local tax^^ secondaiy 
aid from the provinciaf substantial 

cost of school building^ Ind 1 
province. In isolated parts of ^ 

partment of Education SchScSCT'"' 

dence from mimeogmphed bulled ^ “"^Pou- 

The Umversity of British Columbia at V„„ 
pened m 1915. AifiliatcH TritVl if • ■ 


. sailors carried rich 
furs to China on their 
return to England, 
and started the fur 
trade which vas to 
open this countiy to 
the modem world In 
the summers of 1792 
to 1794 Capt. George 
Vancouver charted 
the coast from the 
Columbm River to 
Alaska and gave it 
most of the place 
names still in use 
The great North 
West Company was 
then interested in 
building fur-tradmg 
stations from the 
interior to the coa=t 
In 1793, one of 
their ex-plorers, Alev 
ander Alackenzie, 
completed the firs) 


o,cc ui wcean rails. In ISOS another North We= 
explorer, Simon F raser, follow ed the course of the rive 
raown to the Indians as the Great River of the West 
adventures through the tremendous canyons o: 
e nver which now bears his name are among thi 
great tales of North American exploration and dis- 
coveo’. David Thompson, also of tlie North West 
ompany, from 1S06 to 1809 explored and mapped 
-ou ern British Columbia. Both Fraser and Thomp- 
son established a chain of tradmg stations. 

New CLiIedonia and Oregon Countiy 
1 ortimm British Columbia by this time was known 
as 1 ew Caledonia. The region to the south and across 
e present international boundarj' w as “Oregon coun- 
D In 1S21 the North West Coinpanv was ab- 
sorbed by the Hudson’s Bay Company, and the 
es ern Department of New Caledonia and Oregon 
was put under the command of John AIcLoughlm, it' 
gov emor for the next 25 years. He established numv 
new lorts, among them Fort Victoria in 1S43, on the 
site of modem ’Ihctoria. In 1S46 the Oregon Treatv 
e w-een GrMt Bntain and the United States placed 
e mtemational boundaiy along the 49th parallel 
yuucouver Island to Great Bntam. I" 
W it ^ Irtish government ceded the island to tl 
u s Bay^ Company and created it a crown cn 
ony. Kichard Blanslinrrl Tvoe OT^rM-»?¥-»f Qr4 fTaO ■fircf'. O 


onened in 19 Ami- * y°‘umbia, at Vancouver Hul > government ceded the Lriand to i 

Csnt^ln TnTv,o History iq-ou '“®';°veiy of gold on the Thompson River 

nlored flip t Royal Navv ex v ° , '^°'^gb^ u flood of immigrants and made it nec( 

plored the coast of British Columbia i„ to reorganize the government. At Fort Lan 

•ey, on the lower Fraser River, on Nov. 19, 1S5S, t 
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croira colony of British Golumbu was created New 
5 res(imnstcr was founded in 18o9 and became cap- 
ital of the mainland colony the same 3 car In 18^ 
»ne' gold rush attracted rnaDy Ttunera to fheCanboo 
country east of the Upper Fraser River In order to 
wiry supplies and food to the rtuning fommuart « » 
road had to be opened up from the coast to t*^ inter 
lor The Cariboo Road from Yale to Bi kmiJIe 
built by the Rojal Engineers from 1862 to 18C>. 
aided m the development of the area 

From Crown Colony to Prorince 
In 1866 the colonies of Vancouver Island and Bnt~ 
ish Columbia vvere united The cap til rema ned at 
New 'Westminster until 18CS nhen it was turned to 


\jctona On July JO 1S7I the rolony became a 
provmceoftbenewDominonof Canada. One 0 / the 
cond t ons was that the Dominion government should 
bculd a transcontinental railroad to the west coast 
lYogres vc socul legislation has marked Bnt sh 
Co ttinbus recent history A Labor Re-btions Board 
regulates empfo>ec-cmplo>er relations All workers 
otratnbufe to hospital msurante A sales tax imposed 
IB 19-18 anpparts social secunlv and niunicipal aid 
Id ]9o] in the laemano-Kit mat area w oik begat 
on a huge aluminum smelter the pronnee s greatest 
«nple industrial project In iQjt oil from Alberta 
reached Vancouver by p peline (For Reference-Out- 
line and B bliogrsph} serCanada Canadianllistory ) 


HOW ail ISLAND NATION Bmll a GREAT EMPIRE 

under tbe English flag to the sh ires of North America 
( 1 497) {see Cabot) Dmmg the reign of Queen Eliea 
belh I toglish buccanpers raised terror m the hearts 


B Rirmt COMMONWEAt-TII AND EMPIRE The 
sjji aeier sets on the far flung British Common 
irw'th and Empire Despite changes that have taken 
place since RorJd R sr U it is still the grealest cm 
p re cf nil historj It includes hods on every conli 
Bent and nhods in rv erj ocean It covers * quarter 
of the entire hud surface of the earth and contains 
more than a quarter of all tbe people Bnt sh laflu 
ttce iJierefora remains an iinpottant force 10 all parta 


of the ^psn ards (*ee Elirsbcth 1) The Spanish coin 
pbined that EngUsbrnen w tbe '\ert Jodies come 
and board us in the bavea s mouth and are bwome 
lords and mailers of tb* rea ond cars for eo man 
Id 15S8 Spa n decided to put an end to these at- 
tacks on its coho e» and sh ppmg by EngL^h bnc 
- MnMrs It sent a great AimadJ to invade England 

o^eworW . l j . .tMi..rth TheEnatishsere waiting forthemwhghtawiftahips 

nus vast empire derives »U umty and ih atrength The tngii^ e s Spanish 

fma the quet and steady building cf dcm«m^ SST'Sie^am^ Wa was snu.sh J the 
Pforesses Its member countnea have he^o was broken f«e Amsda Span 

to a fleet of ihipa on the way to the port of fuB seK 
government The members of the Comtnonweallb of 
hatwns have already reached that port They in 
elude— in addition to Great Britain itself —CaMoa 
liatnlia New Zealand Umoa of South Africa 


si power of spam was broken f«e Amsda Span sh) 
England was new ready to enter the race for over 
seas trade and po seasons In Elaabeth I 
^ted a charter to the Britidi East Ind a Company 
which wss to lay the fourrtatwna (or Bnt sh mle m 

..... ‘ 1610 nenryHudwm opened up Newfound 

la^ Pakistan and Ceylon i.od to English fishermen and fur traders (lee Hudson 

Tie remaining terntonea are at different b^ges f „ . ahosucceedcdElizabetli laidplans 

Itemeft waa Jamestown ta / 

1C60 English eetUers hvd occupied most of the Atbn- 
l.rLst of North America In the same period they 
awexed iwnwtous islands in the ^est Indies set up 
trading posts in Afnca founded s settlement in 
secured footholds on tbe Indian pemnsu a 
Dutch end the Fiench ‘J® 

t » wwap'sions Ttars against the Dutch in the 

D <u,i. Fmnire including New Netbcrland (New 
Ss«t« Df with rmte 

W.r(17SIHi3) mde Its Snti* 


e remaining temtonea — ^ — — - 

the journey and (hey cannot ail travel at the aamc 
pace They include almost 50 different depcndenciw 
mhabitwl by some 60 milhon people They 
sround the tropics from British Honduras and we 
B’est lathes across Africa to islands m the Footc 
long expenence with colonies has led the British to 
liy to raise the level of dependent peoples to a poa 
boa nhere they can sbaie in tbeir own govern^nt 
For the more backward peoples self govemiaent can 
come about only through gradual ijoprovement in 
educat on and hving standards 

Beynnlng* of the British Etoplre 
In the year 1600 England was a small island kmg 
dso with no overseas possessions Spam and ro^ 
Jra' having taken the lead m opening up tbe 


of trade with the new lands Their monopoly ^Vrn^UaoftbeempirewasmAmenca inetw^v 

doomed when the seagoing peoples of tvartwaathelScoloniesstrungoutslong^esea^id 

Holland and France determined to vhare in tbegrea of the colomsts had left Eng ” 

''^ith being brought back from over=cas «an^ to order their own affairs as 7 . 

tbe Engih bad a natnml Ring for naval «*»” bfe and then ifrre^e^ Ith and 

Pnse and^ey were espemlly neJl located to aiAe ^ to treat ligl tl> ttor be wth 

fc »o.t of '(tTSSs i SK rm»l tie, M » .obout 

Dilumbus discovered America John Cabot sanea 
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any longer to mterference m their ^verjiaent and 
commerce After a bitter war they won their uMfe- 
pendence m 1781 This great loss marked the end of 
Britain s first empire 

Britain Bulldt a Second Empire 
The Amenrao Revolution coincided with a moinen 
tous revolution in England it'^elf called the IitdtisCnal 
Ee\-olutjon (ecc Industrial Revolut on) A steam en 
gme was developed and harnessed to new maclunes 
that completely changed processes of manufaetBrn 
particularly of cloth Britain became the norlds 
workshop Manufacturers needed markets for tbwr 
goods and raw materials for their factories British 
shipping therefore grew enormously TheBnt shnavy 
was called upon to make the vast shipping secure and 
to protect British iniestments and markets overseas 
Within 25 years after the logs of the American 
Colonies a second and more evtensive Britsh Finpire 
was well under way Ceylon was added and AuatraJia 
began to be colonised Islands and harbore on the 
gmst trade routes were acquired as naval bases pio* 
viswiuag stal oua or as porta for trade One of the 
awMt important of these was Capetown at the eoulh 
pm tip of Africa on the way to Ind a This and other 
coastal holding? eiipsoded into large colonies 
As Bntains population increased the ptoblcm of 
Ajodsuppty became pressing Once more people began 
to aoie out to the colonies They chose principally 
the Urge areas m the temperate zone that were su ^ 
al^e for eettlement by white people— Canada South 
Afnes Australia and New Zealand 
The New ImpefUlWn* 

Bnlain t success aroused keen interest on we 
of other aantune powers About 1876 a period called 
the New Impenalisiu eet ifl European nations en 
gaged in 8 mad scramble for sB lands in backward 
areas not yet taken over In Britain th s imperialistic 
drive is usually associated wnth the name of Disrttu 
who twice served ae prime mimster under Queen vie 
tons. He bought Suez Canal shares to ensurc^^l 
cl the route to India and the Far Past and andedto 
Queen Victoria s titles that of Empress of Ind a Tm 
M editerranean became a lifeline of emp re Lands 
and islands along the route were added to Witama 
aueady great possessions By 1S14 BntainiiadinMy 
lejntones in east and west Africa virtual control of 
Egypt and the Sudan most of Malaya andmimerona 
islands m the south Pacific , 

In 1914 the new Geiman empire tried to exp’^ ^ 
conquest and drew almost eveiy nation on earth into 
the tirst ttorld War The But sb lost heavily m men 
sod wealth but emerged from the struggle with more 
terr tory than ever Possessions of Germany ww 
Turkey were distributed to the victora as 
under the League of Nations Great Bntain obtoi^ 
the lloa a sharo— Palestine Iraq and « *** 
German hold nga in east and w est Africa The empire 
had now reached ita greatest extent 

Birth of the Commonwealth of 

Aa empire so vast and varied could 
eraedbythesamerattem TleLwida settled by Lug 


9— -BRITISH COM WON WEALTH 
I ^ speaking peoples quickly developed parhamen 
tatj govemmenf and the rojal governor became 
n mere figurehead In IS67 the British Parbament 
made Canada a self governing dommion Austnba 
achievftl doamuaa status in 1901 New Zealand in 
190 and the Union of South Afnca m JSC© After 
the first IVoi-ld War the dominions s gned the peace 
treat ea as sovereign states The Irish Free State be- 
caoie the fifth dominion m 1022 
An Imperial Conference he d m 1920 framed the 
histone definition of the status of Great Britain and 
the tfoat n erns as autonomous eommumt es within 
the Bwt sh £mp « equal in status m no u ay subor 
dinate to one another in any aspect of the r domest c 
Of external sffaira but united by a common allegiance 
to the Oonn anq freely assoc ated as memhers of 
the Brtsh Commonwealth of Nations This pnn 
cple «aa embodied m the Statute of ^esttmoeter 
drawn up by toe Impet al Conference of 1930 and 
ntibed bv the British Parliament in JJ31 
Loorenlng the Bomfs of Empire 
The first World Wsr was followed by a rise of na- 
loaalstic spirit among dependent people* eveiy 
where Indiademandedcompleterelf rule TheArab 
peoples having non their freedom from Turkey re- 
sented control b> Europesn poners and protected the 
establishment of the Jewish Nat onsl Home in Pales 
line Serious disorders swept Egypt. The Br sh 
agr^ ID 1930 to end the r m'liidste over tl e Arab 
pat on I aq In 1935 they granted a new coast tution 
to India They promised to withdra v their forces 
from Egypt and they made oo objection when the 
Irtfh Fte» Stale profbuaed itself in 1937 the state of 
E It and abobtoed the office of governor general 
In spite of strains within the empire Bntau eu 
Ured the second World Vrar a neb imperial power 
loyally supported by all tha Commonwealth nations 
ctceptEire It ended the war exhausted IntoeMid 

dle^andinAsiai^sauthontyweakened Thegov 

enunent decided that BnW n must withdraw its 

forces from overseas wherever pOBSiHe 

Unable to put down the guerrUa warfare m the 
Jewish Natonal Home Bntom turned the problem 
over to the Un ted Nat ons It granted m iependence 
to the small Arab state of Transjordan In the same 
(1947) It stated its intention of relinquLvhwg its 
^Uol over India by divicLiiR the subcontoent mto 
two donunions Ind » and PaksUn In 194S it 
gave Buitna full independence ai^ Smnted C-ylon 
Status In 1949 Eire cut its la?t ties w th 
“'1 “ 

“'•J&'t.r. »«. -n D„t.h «.t™ m tte 

fWnonweeith-India Pakistan and Ceylon India 
•m 1949 adopted a coMtitution proclaiming itself a 
M«blie It desired to remain a member of the Com 
i.t. /jf ^e« not called Bntjsh ) but as 
it could not recognize the Bntish kmg 

» oSm «! It. O”’ S’ 

“ flcxib iity m meet ng changes with n 

5„ien.mml.oI tht CommonralU 
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BRITISH COMMONWEALTH 


countries drew up in 1949 a simple declaration stating 
that India, a republic, would be a full member of the 
Common-nealth. India ^ould not regard the British 
king or queen as its sovereign, but it n ould accept the 
British Cronn as “the sj-mbol of the free association 
of its independent members.” In this declaration the 
word “British” nas dropped from the name of the 
Commonwealth of Nations. 

liTien Elizabeth II came to the throne, in February 
1952, she was proclaimed “head of tlie Commonwealth” 
mstead of “queen of the British Dominions beyond the 
seas ” Canada, as n eU as India, had dropped the name 
“dominion.” South Africa w as a "umon,” and Australia 
was a “commonn ealth.” Only Nen Zealand, Pakistan, 
and Cejlon were still knonn as dommions, and they 
were free to change their names if they nished. 

Toward SeU-Goi eminent in the Dependencies 
The dependencies stand on various steps in the 
ladder of political progiess Those on the lowest 
rung are admmistered by a British governor alone. 


Next come the dependencies nhere the governor is 
assisted by a legislature that includes some elected 
members. On the next step, elected representath es of 
the people have a voice in all legislative and executne 
matters. At the top of the ladder, but below the 
status of a Commonn ealth member, are the depend- 
encies that have achieved responsible government. 

Alost of the older dependencies are crown colonies. 
They have been annexed to the British crown and 
their people are British subjects. Proteciorales and 
protected states are as a rule territories more recentlj 
acquired. They liaxm not been annexed, and the\ 
are administered through native princes or tribal 
chiefs. Trust territories are former League of Nations 
mandates, now held as trusteeships under the United 
Nations. (See also English History and articles on 
the Commonwealth nations. For Reference-Outlme, 
see Great Britain. For a list of territories, see Bntish 
Commonwealth and Empire in the Fact-HtiEX at 
the end of this x’olume.) 


The BRITISH ISLES— Small HOME of GREAT PEOPLES 


■DRITISH ISLES. The British Isles lie off the 
northwest coast of continental Europe. They 
include two mam islands, Great Britain and Ireland, 
and lesser islands off their coasts The total area of the 
British Isles is about that of New Mexico. 

The larger island. Great Britain, is the home of 
three peoples — English, Scots, and Welsh. For several 
centuries the entire group was gox’erned by the British 
crown. Today the rule is shared by two independent 
nations. They are the United King'dom of Great Brit- 
ain and Northern Ireland and, second, the Republic 
of Ireland. 

The islands lie as far north as Labrador or Hudson 
Bay in northern Canada. But the climate is oceanic 


in type. Wmters are mild and the summers are long 
enough to produce crops. The warmth comes from the 
Gulf Stream. In January the mean temperature 
ranges around 40°, except in mountainous portions 
London has winters as mild as those of Nashiille, 
Tenn. Summer heat is not excessive. Few places 
have a mean July temperature of more than 60°. 
Few places in North America are as cool. 

The prevailing winds from the ocean to the south- 
west bring rainfall throughout the year. The rainfall 
is heaviest on the west coasts, because of low, moun- 
tainous rims. Valencia in southw est Ireland has nearlj 
56 inches a year; Ph-mouth in southwest England has 
more than 36. From these extremes the annual rain- 
fall drops to about 25 inches on 
the eastern coast of each island 
Thus at its lowest the rainfall 
is ample for crops and gras; and 
ox'er much of the islands it pro- 
duces dense forests if the ground 
is not kept cultix''ated. The mois- 
ture keeps the skies rather cloudy. 
About 7/lOths of the skj' n 
cox’ered as a rule. The sun may 
be obscured for days at a time, 
ex’en in summer. 

This favorable climate has en- 
abled the islands to support a 
population which has been large 
for the land area since ancient 
times. Ample supplies of coal and 
iron in England and Wales helped 
the people in the 19th centuiy' to 
lead in dex’eloping steam_ power, 
factories, and transportation, m 
this industrial advance they bene- 
fited greatly by their situation 
as islanders lixdng near Europe. 


THIS WATERWAY CUTS SCOTLAND IN TWO 



A Mall steamer is carrying tourists through the Caledonmn \ ~ . 

of Scotland. This canal extends from the east coast to the -west coaS ISP™ 

Scotland. It IS used largely by fishing vessel Jd s^Smg'Tolts 
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AN ANCIENT BRITISH STRONGHOLD IN WALES 



These are the rams of Harlech Castle, the scene of the straggle which figures m the 
Welsh national song, ‘Men of Harlech*. During the Wars of the Roses the Welsh tried to 
hold the castle for the Lancastrian party but were forced to snrrender it in 146S. 


A glance at the map shows how close Great Britain 
lies to the mainland of Europe. Long ages ago the 
Bntish Isles formed part of the contment. This is eid- 
dent from the similant}’ m geologic structure of the 
islands and the near-by contment. For e'^ample, the 
rocky headlanik of Scotland resemble the Norwegian 
coast, the plains of southeast England are like the 
Dutch and French lands which they face. Further 
eindence that the islands were part of the continent 
is the shallowness of the water between them and 
the mainland. If the Washington ^Monument (555 
feet high) were set down in the Insh Sea, the 
North Sea, or the English Channel, it nould rise 
high above the water. 


Britain’s island position allowed 
the people to share in great cultur- 
al advances that originated on 
the continent, without being over- 
whelmed bj' them or by the armies 
of continental military powers 
Thej' did not need a strong cen- 
tral government that could act 
quicklj' against an in\-adrng army. 
Therefore they could and did de- 
velop democratic government and 
traditions of indh-idual freedom 
more quickly than nations on the 
mainland. 

As islanders, the people devel- 
oped sea-going skill. This enabled 
them to lead all other nations in 
spreading their power and influ- 
ence, after the voyages of the 
great discoverers opened the 
world to the nations of Europe 
(See English Historj'. See also articles on separate 
countries; for Reference-Outlme, see Great Britam) 
How the Islands Changed through the Ages 
Long ages of geologic upheavals were needed to 
form the Bntish Isles of today. Through imllions of 
years the region rose and fell. Sometimes it sank be- 
neath the sea, then would be pushed up to form a 
penmsula of Europe. At times it even formed part of 
a land bridge to North America. Scientists believed 
that the earlj* ancestors of the modem horse, camel, 
and many other animals used this bridge to spread 
from North America into Europe, Africa, and Asia. 

In the earth’s earliest ages (Archeozoic and Pro- 
terozoic), the region vas churned repeatedly by lol- 

canic eruptions. 
^Mountains formed. 
Then the entire re- 
gion sank under the 
ocean and the Paleo- 
zoic era began. Rocks 
formed in tliis period 
have persisted to our 
time and form the 
“foundations” of the 
islands. 

The study of these 

“earth foundations 
earl3'’ in the 19th cen- 
tury helped to devel- 
op modem geology. 
The names of the 
first three Paleowio 
periods — Cambrian, 
Ordovician, and Silu- 
rian-are named from 
rocks in Wales. Tne 
nevt period, Deion- 
ian, is named for rocks 
found on the Devon 
coast (see Geology)- 


HIGHLIGHTS OF THE GEOLOGIC PAST 





i i H ^ f ~ f 

The map at the left shows how the renon that bergmA Hio t < ’ 

(Carboniferous) period. The light arias were oeSmId d^ingthe coal-fornii 

ranges Between them a huge delta (broken Uuesfero^5edlVoW ft.T.,?fI? monnta 

and became coal. The map at the nght shows the and bndae that which later were bmr 

of Europe, at the end of the Ice Age. Because of this b^ae the mamla 

the island easUy after the ice releded. A Port.onTf byDogger BaSS 













BRITISH ISLES — Continued 


Tnil'^nhall 
TVlilesden 
WUniSlovr 
Wimbledon 
Winchester 
Windermere 
Windsor 
Wisbech 
Wlthemsen 
Wohing 
Wokinsham 
Wolverhampton 

Wolverton 
Wood Green 
Woodbrldge 
Woodlord and 
Wanstead 
Woodstock 
oolwlch 
Worcester 
Worklnston 
Worksop 
Wothln? 

Wje (river) 
Yaxe (rlter) 
Yeovil 
York 


30,695 

179.647 

19.531 

5S.15S 

25,710 

6,306 

23,181 

17.430 

5.101 

47.612 

S.716 

’162.669 

13,421 

52,224 

5,310 

61.620 

1.713 

147.S24 

59.700 

2S,S‘52 

31.03S 

69.375 


23.337 

105.336 


IRELAND 


AchlU (Island) 


Allen (lake) 

Aran (blands) 

1.76S 

Aritma 

Arkiow 

5,203 

Athlon#* 

9.015 

Athy 

3,752 

Bagenalstown 
Balle Atha CUath 

1874 


(Dublin) (cap ) 

S23.1S3 


Balbriggan 
Balllna 
BalUnasloe 
Ball>btinlon 
Balljiaoney 
Bailymote 
Ballrshannon 
Baltimore 
Bandon 
Bantty 

Barrow (river) 
Birr 

Blackwater (river) 
Blarney 

Blaskct (Islands) 


2.020 
62120 
5 696 
956 

779 

2.S13 

169 

2.527 

2.319 

3.2S5 

S74 


1934 

12,062 

3.039 

1.5S9 

1.6S7 

1.506 

^.667 


Boyle 
Bray 
Buncrana 
Cabir 

Cahlrclveen 
Callan 

Carlow 4 . 

CarrIck-OD*Shannon 

1.492 

Carrlck-oa-Sulr 4,757 
Carrlckmacross 2.045 
2.S29 
5,2SS 
2,173 
722 
260 
1,198 
3,555 

■ 1.582 
1.6S4 


G 3 
B 5 
G 2 
B 5 
F 5 
E3 
A 5 
G 4 
G 4 
F 5 
F 5 

G 3 
F4 
B 5 
G 4 

C 5 
F5 
C 5 
E4 
E 3 
F4 
F 5 
E4 
G 4 
E 5 
F 4 


A 4 
B 3 
B 4 
B 3 
C4 
C 4 
C 4 
C4 


C4 
C 4 
B 3 
B 4 
B 4 
C 4 
B 3 
B 3 
B 5 
B 5 
B 5 
C 4 
B 4 
B 4 
B5 
A 4 
B3 
C4 
C3 
B 4 
A 5 
C 4 
C4 

C 4 
C4 
C 3 
C 4 
B 4 
C3 
C 4 
B 4 
B4 
C4 


KlUaroey Claics) B 4 

KUnish 3.154 B 4 

Engscourt 54S C 4 

Kingstown (Dun 

Laochalre) 47,920 D 4 

Kinsale 1,930 B5 

Lee (river) B 5 

Letterkcnny 3,004 C 3 

Liffey (river) C 4 

Lifford 4S4 C 3 

Limerick 

(Lulmneach) 50,S20 B 4 

Llsmore * '''''' ‘ 


Llstowel 
Longford 
Louchrca 
Lulmneach 

(Umerlck) 50.S20 B 4 


1.0S9 B 4 
3,149 B 4 
3.S45 C 4 
2.847 B 4 


Macroom 
Malln Head 
(promontory) 
Mallow 


Maryborough (Port 

Laolghise) 

3.304 

Mask (lake) 


MIdleton 

2.S23 

Mltchebtown 

2.HS 

Miren Head 


(promontory) 


Monaghan 

4,723 

MountmcUIek 

2,501 

Mullingar 

5 643 

Naas 

3.731 

Navan 

4,271 

Nenacli 

4.420 

New Ross 

4.903 

Newbridge 

3.007 

Newcastle 

2.632 

Newmarket 

797 

Oldeastle 

619 

Passage West 

2.65S 

Port Laolghise (Mary- 

borough) 

3.304 

Portarllngtou 

2.246 


2.277 B 5 


5.5S3 B 4 


R6lh Lulrc 


Awe (lake) 

Ayr 

Bahatcr 
Balmoral 
Banchory 
Banff 

Bannockburn 
Barra (Islands) 
Barrhead 
Barvas 
Bathgate 
Bclth 

Benbecula (Island) 
Bertie 
Blggar 
Blfsay 
Blalr-AthoU 
Blairgowrie and 
Rattray 
Bo'ccss 
Bowmore 
Braemar 
Brechin 

C 4 ' Brcssaj (Island) 

B 4 I Bridge of Allan 
B 5 Brodick 
B 4 I Buckhaven and 
[ Methll 
B 5 ' Buckie 
C 3 Burgbead 
C 4 Burntisland 
C 4 Callander 
C 4 Ciimpbeltown 
C 4 ' Canna (Lland) 

B 4 I Carluke 
C 4 Camottnic 
C 4 Castle Douglas 
B 4 i Clackmannan 
B 4 Clyde (firth) 

C4 Clyde {liter) 

B 5 , Clydebank 
Coatbridge 
C 4 Coldstream 
^ •* ‘ Coll (bland) 

Colonsay (island) 


43,011 

1,301 

1.95S 

3.359 

12.971 

11,290 


1.437 


D 2 
D 3 
E2 
E 2 
E 2 
E 2 
B 1 
C 2 
A 1 
C 1 
C 1 
A 1 
C 2 
E 2 
E 3 
E 1 
E 2 


Hoy (island) 

Huntly 

Inner (sound) 

Innerleithen 

Inveraray 

InvCfgordon 

Intcrkelthing 

Inverness 

Interurie 

Iona (Island) 

Irvine 

Islay (L«land) 
Jedburgh 
Johnstone 
Jura (Island) 
Keith 
Kelso 


E 1 

4.197 E 2 
D 2 
2.361 E 3 
503 D 2 
1,514 D2 
3.703 C 1 
28.115 D2 
5,054 E 2 
C 2 

14,741 D3 
C3 

4.0S3 E 3 
15.661 A 1 
D 3 
4.365 E2 




Kilmarnock 

42.120 

D 3 

S.3S3 

E 2 

FUlmory 


D 3 

9.949 

C 1 

ICUrenny and 




C 3 

An«tnithcr 

2.991 

K 2 

7.204 

E2 

Kilsyth 

9.915 

B 1 

E2 

FClncardlne 


B 1 


G 1 

Kingussie 

X.067 

D2 

3.173 

B 1 

Klnnalrd's Head 



D 3 

(promontory) 


F 2 

20.154 


Kinross 

2.495 

i: 2 

E2 

Kirkcaldy 

49.037 

C 1 

7,705 

E2 

Kirkcudbright 

2.403 

E 3 

1.307 

£2 

KlrklatlUoch 

14.824 

B I 

SOGS 

C 1 

Kirkwall 

4.34S 

K 1 

1.727 

D 2 

FClrriemuIr 

3.570 

£2 

7.169 

D 3 



T) 2 


C2 



l> 1 


B 1 

Lanark 

6J219 

K 3 

6.195 

E2 

Langholm 

2,403 

K3 

3.32J 

D 3 

Larberi 


B 1 


B 1 

Lar^ 

S.60C 

^ 1 


D 3 

Larkhall 


B 1 


E 3 1 Lauder 

623 

K 3 


Shetland 
(Islands) 

Shiel (lake) 

Shin (lake) 

Sk>e (Island) 
Solway (firtbf) 
South Ronaldshay 
(Island) 

South Ulst (Island) 
Spey (rltcr) 
Stirling 
Stonehaven 
btomoway 
Stranraer 
Strathy (point) 
Stromness 
Stronsay (bland) 


19,343 G1 
D2 
D 1 
C2 
E3 


(CharlevUIe) 1.5^2 B 4 Coupar^Angua 


w A1 Laurencekirk 
47.538 B 1 1 Leith 
1.294 E 3 ' Lerwick 
C 2 I Leven 
C 2 LewU (Island) 


1 Rathkeale 
Ree (lake) 
i Roscommon 

i Ro<icrcfl 
ROascarbery (bay) 
Rosslare 
Riish 
I Schull 

Shannon (river) 
ShlUcIsgb 
' Skerries 
I SUbbe'^n 
SUgo 


Cashel 
Castlebar 
Castleblayney 
Castlecomer 
Castlegrcgorj* 

Castlereagb 
Cavan 

CharlevOle (R5tb 
Lulrc) 1,582 B 4 

ClsTS, 1.6S4 C 4 

Clare (Island) A 4 

Claremorris 1.063 B 4 

Cnear (cape) B 5 

Clew (bay) B 4 

CUfdea 905 B 4 

Clonakllty 2,742 B 5 

Clones 2.455 C 3 

Clonmel 10,471 C 4 

Cobh 5.711 B 5 

Conn (lake) B 3 

CootehlU 1,489 C 3 

Cork 74,667 B 5 

Corrib (lake) B 4 

Curragh (racecotnse) c 4 

Derg (lake) B 4 

5^*^ 1.545 A 4 

Donegal 1,131 B 3 

Donegal (bai) B3 

Drogheda 16.779 C 4 

DubUn (Balle Aths 
CUalh) (cap ) 623.1S3 C4 

Dun_ Laoghalre 

D4 
C 4 
C4 
B 5 
C4 
B 4 
C4 
B 4 


19.67S 

6,423 

1.439 

2,596 

6.097 

5.94S 

1.124 


(Kingstown) 47,920 
Dundalk 
Dungarvan 
Duniaanway 
Edenderry 
Ennis 

Enniscorthy 
Ennistymon 
Ends Head 
(promontory) 

Fennoy 
Foynes 
Galway 
Gara (lake) 

Glentles 
Gorej 
Gort 

Greystones 
Howtb 

Inlshbofln (Island) 
Inlshturk (Island) 


4,017 

636 

’1.316 

665 

2.SS9 

l.OOS 

1.633 


Kanturk 

Kells 

Kenmare 

Kildare 

KUkee 

Kilkenny 

Klllaloe 

Klliaraey 


1,632 

2,125 

907 

2J’S6 

1.677 

10.572 

901 

6.29S 


A 3 
B4 
B 4 
B 4 
B 4 
B 3 
C4 
B 4 
D 4 
D4 
A 4 
A4 
B 4 
C4 
B 5 
C 4 
B 4 
C4 
B 4 
B 4 


13.529 B 3 

Templemore 1.964 C4 

Tbomastown 718 C 4 


1.4S0 B 4 ! Cowdenbeath 
B 4 i Crall 
2 013 B 4 CTIcff 
2.9SS C 4 Cromarty 

B 5 } Cuillln (sound) 
308 C 4 Cuifoss 
1.925 C 4 1 Cumnock and 
316 B 5 1 Holmhead 
C 4 Cupar 
111 C 4 Dalbeattie 
2.457 D 4 1 Dalkeith 
? § I Dalmally 


2.175 

13.153 

1.139 

5.473 

726 

578 

4C07 
5 530 
3.2SS 

8.ibC 


E2 Linlithgow 
C 1 Unnhe (flrth) 

E 2 UtUe Minch (sound) 


1.4So E 
C 1 

5.53S G 1 
8.86S E 2 
C 1 

3,929 D 1 


P 2 
C 


4,SSC C 1 
D 2 
D 2 
9,102 C 1 


i.i: 


Thurles 

TTppcrary 

Tramore 

Trim 

Tuam 

TuUamorc 

TuUow 


C.276 C 4 
5.HS B4 
11.045 B4 
2.^25 C 4 
1,309 C4 
4,010 B 4 
6,165 C4 
1,739 C4 


Valencia r\*alentla) 

(lslaDd)_ 1.015 A 5 

^alentla Harbour A 5 

Waterford 28,691 C 4 

Westport 3.104 B 4 

Werlo-Ti 11.979 C4 

Wicklow 3.326 C 4 

Y'oughal 4,752 B 5 


NORTHERN IRELAND 


Antrim 

Armagh 0.2T9 

Bally castle 2.55S 

Ballymena H 155 

Ballymoney 3,306 

Belfast 443 670 

CarricUergus 8 650 

Coleraine 10,748 

Cookstowix 4 221 

Downpatrick 3*S7S 

Draperstown 
Dungl^en 

Enniskillen 6.318 

Erne (lake) 

Foyle (Inlet) 

11.976 

Llm a vady 3 179 

Uiburn 14,778 

Londonderry 50 099 

Lurgan 16'lRl 

Melvin (lake) ’ 
Neagh (lake) 

Newcastle 3 076 

13.264 

Omagh 6 762 

Portadown 17 20'» 

Portrnsh 4 166 

Rathlin (bland) 
Etrabane 6 620 

Upper Erne (lake) ‘ 


SCOTUND 


Aberdeen 

Aberfeldy 

Achnasheen 

Airdrie 

Aloxandrla 

Alford 

Alloa 

Alva 

Alydh 

Annan 

Arbroath 

Ardrossan 

Armadale 

Arran (Island) 

Auchterarder 


182,714 

1.523 

30,303 


13.436 

4,107 

2.072 

4.631 

19.503 

S.799 

6.S03 

2.434 


C3 
C3 
C 3 
C3 
C 3 
D 3 
D3 
C3 
C3 
D 3 
C3 
C3 
C3 
G3 
C3 
D 3 
C3 
D 3 
C3 
C3 
B 3 
C3 
D 3 
C3 
C3 
C3 
C3 
C3 
C3 
C3 


F2 
D 2 
D2 
B 1 
A 1 
E2 
B 1 
B 1 
E2 
E3 
E 2 
D 3 
B 1 

D3 

E2 


DalmelUngton 
Dairy 
Dee (river) 

Denny and 
DanJpacc 
Dingwall 
Dollar 
Don (river) 

Dornoch 
Dufftown 
Dumbarton 
Dutalrtes 
Dunbar 
Dunblane 
Duncansby Head 
_ (promontory) 

Dundee 177,333 

Dunfermline 44.710 
Dunnet Head 
_ (promontory) 

Dunoon 9,940 

Dun5 2,028 

Dy's.ait 
Eday (bland) 
Edinburgh 
Elgg (Island) 

Elgui 
Ellon 
Eyemouth 
I- air (Ld^d) 

Falkirk 
Fauldbousi* 
letlar (Island) 

Hannan (islands) 

Forfar 9,931 

Forres - - - 

Fort Augustus 
Fort WiiUam 
Forth (arth) 

Forth (river) 

Forth and Clyde 
(canal) 

Fortro'e 
Foula (Island) 
Fraserburgh 
Fyne (Orth) 

Galashiels 12 496 

Galloway', Mull of 
(promontory) 

GMston 4.5CO 

Garelochbead 
Gatc^use of Fleet 877 
Gifford 

Gigha (passage) 

Glrran 5.99O 

Glasgow 1.0S9.555 

Glenelg 

Gourock 9,107 

oran gemo uth 15.305 

Grantown-oO'.Spey 
^ 1.541 

Greenock 
Gretna 
Haddington 
Halkirk 
Hamilton 
Harris (Island) 

Hawick j 

Hebrides (Islands) 

_ , , 53.456 

Helensburgh 8.760 

Helmsdale 


6.692 

3.367 

1.3SS 

793 

1.460 

23.703 

26.320 

4.115 

‘;.9S2 


46C.770 

10.535 

1.401 

2.269 

37.523 


4.462 

2.601 


8S2 

10,444 


E 2 , Loanhead 
D 2 Ix>chbrt>om 
C 2 I Lochcarron 
B 1 I Lochgfily 
I Lochgilphead 
D 3 Lochlnver 
E 2 Ix)Chmaben 
E 3 i Lochy (lake) 

C 1 1 Lockerbie 
D 2 I Lomond (lake) 

P 3 , Long (firth) 

A 1 Lome Iftrth) 

Lovlcrooutb and 
Branderburgb 5,506 E 2 
Luce (bay) “ “ 

L>b«ltr 
Macduff 
MaUalg 
Marec (lake) 

Mary bill 
May bole 
Melrose 
MlUport 
MUngavle 


76,299 

4,497 

40,173 

16.718 


E2 

B 1 
D 2 
B 1 
E2 
D2 
E2 
A 1 
E3 
E2 
D2 

E 1 
E2 
C 1 

E 1 
A I 
E3 
C 1 
E 1 
C 1 
C2 
E2 
E2 
F 3 
F 1 
B 1 
C 1 
H I 
C 1 
E2 
E2 
D 2 

D2 
E2 
C 1 

B 1 
P 2 
G 1 
E2 
P2 
K 3 

P 3 
P3 
A 1 
D 3 
E 3 
P 3 
P 3 
B 1 
P2 
A 1 
B 1 

E2 
A 1 
E3 
£3 
£ 1 
B 1 
C2 
£3 

C2 
A 1 
E 1 


P 2 
P 1 
£3 
P 2 
,623 E3 
A I 
A 1 
D 2 


D 3 
E 1 

3.322 E2 
I> 2 
D2 
B 1 

4.766 D3 

2,14C E3 
2.012 A 1 

7.883 B 1 

Mlijch, The (sound) C 2 

Moffat 2,114 E3 

Monialvc D3 

Montrose 10,760 £2 

Moray (flrth) E2 

Motherwell and 
V,L«haw CS.137 B I 

Muck (Island) C2 

MuU (bland) P 2 

Musselburgh 17.012 C 1 

Naim 4.700 E 2 

Ness (lake) D 2 

Nevis (ml ) P 2 

New Galloway 305 D 3 

Newburgh 2.367 E 2 

Newton-btewart 2.000 D 3 

North Be.nvlck 4.001 E " 

North Minch (sound) D 1 

North Ronaldshay 
(Island) 

North Ulst (island) 

Oa. Mullof 
(promontory) 

Oban 

Old ileldrum 
Orkney (blands) 

„ . , 2lJi5S E 1 

Paisley 93.704 A 1 

Papa btour (Island) G I 

Papa B cslray (Island) E 1 

Pathhead C 1 

Peebles G.0I3 E 3 

Penicuik 4.255 C 1 

Pentland (flrth) E 1 

Perth 40,466 E 2 

Peterhead 12,765 E 2 

Pitlochry E 2 

Pomona (Island) E 1 

Port Glasgow 21.612 A I 

Portobello C 1 

Portpatrlck D 3 

Portree C 2 

Hrestwlck 11,356 P3 

Queensferry 2,486 C 1 

Rannoch (lake) D 2 

Renfrew 17,093 A 1 

Romeath A l 

Rothes 1.211 E2 

Rothesay 10.145 P3 

Rousay (Island) E 1 

Rum (Island) C 2 

Rutherglen 24,225 B 1 

Saint Andrews 9,459 E 2 

Saint Magnus (bay) G 1 

Saltcoats 13,108 D 3 

Sanday (Island) E 1 

Sanquhar 2.3SI E 3 

§<^pa How (channel) E 1 

Selkirk 5.853 E 3 


Tain 
Tay (firth) 

Tay (river) 

Tay-port 

Thurso 

TlUJcoultry 

Tlree (Island) 

Tobermory 

Troon 

Tumil 

Tweed (river) 

UIg 

Ullapool 
Unst (bland) 
Wemyra Bay 
West Linton 
Westray (bland) 


El 
C2 
E2 
26,960 B1 
4.43S E2 
4.954 Cl 
8.622 D3 
D1 
1,503 El 
El 


1,602 D2 
E2 
E2 

3,222 E 2 
3.203 El 
3318 B1 
C2 
692 C 2 
10.061 D3 
29<‘4 E2 
E3 
C2 
D2 
HI 
A1 
Cl 
El 


Whalsey (bland) H 1 

Whllbum 5J132 Cl 


Whithorn 
Rick 
tVIgtown 
R bhaw and 
Motherwell 
Wrath (cape) 
Yell (Island) 


1.063 D3 
7,161 El 
1376 D3 

68,137 B1 
D1 
G1 


WALES 

AberajTon 1327 D4 

Aberdare 40.916 E 5 

Aberystwyth 9,323 D 4 

Amlwch 2.700 D 4 

Anglesey (bland) D4 

Bala 130S E4 

Bangor 12.822 D * 

Barmouth 2 i 

Barry' 40,9i9 E 5 

Beaumarla 2,1K D 4 

Brecknock 6.466 E 5 

Bristol (channel) 

BrymmawT, 6,52* E& 

Builth R'ells L70S E 4 

Caernarvon -rS? ? i 

35.194 E5 


E 1 
C2 

C3 

6.227 D2 
1,104 £2 


(2aerpbll]y 
Cardiff 
Cardigan 
Cardigan (bay) 
Carmarthen 
Colwyn Bay 
Conway 
Corwen 
Crlcdeth 
Dee (river) 
Denbigh 
Dolgclicy 
Dovey (river) 
Ffestiniog 
Fishguard and 
Good wick 
Goodwlck and 
Fishguard 
Haverfordwest 
Hay 

Holyhead 
Irish (sea) 
Kidwelly 
Knighton 
Lampeter 
Uandilo 
Llandov cry 


Llaodriirfw Wells 


243,627 ES 

3.W gj 

12,121 D5 
22J76 El 
10107 E4 

1 .0M 

iiil il 

D4 

6.923 E4 

4,840 DS 

4340 D4 
7.266 DS 
1,452 E4 
10.569 D4 
D4 

3,007 D5 
1.871 E4 
1,800 D4 
2,003 D5 
1,856 D5 


35!13 E4 
16.712 E4 
34029 D5 
1.419 Si 
3.275 £4 
2,341 E4 
2,592 E4 
1.S75 D4 


Llandudno 
Llanelly 
Lianfy lUn 
Llangollen 
Llanidloes 
Llanrwst 

Machynlleth Vs 

Merthyr Tydfil OJ® ni 

MUford Haven 
Montgomery^ f04 L| 

Mountain Ash Ef 

Xcath 32.300 Lo 

1.093 D4 

Newtown and 

UanUwchalarn 5.4^ 

Pembroke 2 | 

Pontypridd E5 

Port Talbot E ? 


4:060 Vj 

I 

111.357 E5 
,3,599 E4 

DO 


Portmadoc 
Pi^tolgn 
Pwllheli 
Rhondda 
Ruthin ^ , 

Saint Brides (bay) 

Saint Davids Head 
(promontory) 

Saint George's „ 4 

(channel) ^ . 

Snoytaon(mt) „™ gj 
Swansea I6O.00- ^ , 

Tern (river) ^ - 

Tenby 
Towy (river) 

Towyn 
Tregaron 
Tremadoc (bay) 

Uak (river) 

Webbpool 
Wreiham 
R'ye (river) 


4.597 D5 
4.491 II 

3^;^^ 11 
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I In early Paleozoic times a bnd bridge apparently 
* stretched from ‘Scotland to North Amenca Tien m 
I Slunan tunes the roots southeast of the bnige were 
crumpled into mountain ranges Thc«e stretched from 
Ireland and Scotland into Scandinavia Ehuuig the 
Carbon ferous period rocky debns washed down from 
tbeseandotbermonstauisformedagiantdeits (There 
the great coal beds of central England and depos ta 
' of 0 i shale m Scotland were bid down 

As the Mesozoic era (Age of Rapt les) opened north 
Europe and the BntLsh Isles were desert bnd 
with some salty bfces The bfeea gave way to seas 
In one sea beds of iron ore settled Then the seas 
ipread turning the region into low scattered alee 
Vast beds of chalh were formed 
The Cenozoic Olodom) era began more than CO 
mill on years ago The scattered isles became larger 
Volcanoes erupted in IreUnd and Scotbnd Great 
laia fiows built a pbteau that reached at least as 
[araslcebnd At bat perhaps 15 mill on years ago 
the land which had often Imked Bntam with Green 
land sank finally into the ocean This broke the land 
bndge between North America and Europe 
later the Ice Age (Pleistoceuel buned the islands 
Four successive sheets of gbeiere covered all except 
touthemmost EIngbnd and built up about 0De>tenU> 
of the present bnd area of the Bntuh Isles The 
Elaciera finally began to rec^e from (he labnds 
about twenty thousand years ago At that time 
England was still a pcninsub of Europe This helped 
plant* anunaU and. men to etitec the regioQ after the 
M receded The bnd bridge to Europe remained 
until 7500 B c or bter VVTien it finally sank the 
North Sea and English Channel joined breabng the 
petunsub mto the modem British Isles 


BRITTANY 

B*tlTrANY France Tlie anc ent province of Br t- 
Uny les on a rocky peninsula that juts out into 
the Atbntc from the northwest coast of France 
Here the Bretons have for centuries 1 ved a life apart 
"niqr ate of Celtic stock and preserve the r own cus- 
toms and remnants of their old Celtic bnguage 
The Breton peasant say the French fears God 
andtheseaandnoughtelspmtheuniverse Symbols 
of strong religious faith are the tall crucifixes seen 
along the waysides Res de them kneel men m long 
Mouses and wooden shoes or women m bee caps and 
full-akirted dresses Near by perhaps is a small 
diuich and a cemetery mth many t rosses over empty 
graves in memory of dsnng Breton sailors lost at seu 
The black haired thick-shouldered Bretons are 
noted as seamen and Bnttany has been called cradle 
of the French navy Many sail fishmg vessels along 
the r nat ve coast Others sail as far as the banks 
of Newfoundland across the Atbnt c as d d their 
(orebeara for centuries 

Fertile regions near the coast and nver valleys 
support farming Although old waj-a are still followed 
in many pbces some farmers use modem agncultural 
methods Market gardens yield a virety of vege- 
tables Gram fiat bemp apples and pears are raised 
The cool mo at summers favor luxuriant gross and 
the comparalvely mild winters permit grazing 
throu^ most of the year Cattle rsismg is of con 
sider^e importance Coal lead and iron are mined 
lie chief pcNti are Crest Nantes andSt Nataire 
Brest la alu a naval base and St Nazure u a 
great eh pbuilding center Rennes the former cap taV 
of the province w an important trade center 
la anceot tmes this land was the home of the 
Aimoncsntnbes ItcsmeunderRomancontroIabout 
61 B c Celts from Bntam flee* 
mg from the Anglo-Saxon invad 
era o{ the 5th and 6th centunea 
settled m this penmsub and 
gave it the name Bi ttany after 
their isUad homeUnd Through 
most of the folio viag yearn Br t- 
Uoy (Bretagne as the French 
tall it) rema ned an independent 
duchy uat 1 it wis mcorporated 
with France in 151'* 

Cnttany has given many great 
men to the \ orld Among them 
were the meileval schobr and 
phibsopher Abebrd the explorer 
Jacques Cart er and the writers 
Chateaubriand and E nest Renan 
In the second W orld W ar Brit- 
tany became a trap for Urge Ger 
man forces m August ltH4 led 
by armored d vis ona Amencan 
troops of the Un ted States 
Third Army smashed through 
the St Lfl gap to cut off Ger 
many 8 defenses m Bnttany 
This opened the road to Pans 
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BRONTE -- 

Bronte family. The bleak and lonely moors of 
Yorkshire in England were the setting for two great 
novels of the 19th centurj'. These nere Charlotte 
Bronte’s ‘Jane Ej're' and Emily Bronte’s 'YTuthering 
Heights’. Readers today are 
stdl enthralled by their 
tragic, romantic stories and 
by the sense of brooding 
mj'stery that shrouds the 
tales. The jovuigest sifter 
Anne nas also a talented 
novelist, and her books have 
the same haunting quality. 

Their father nas Patnck 
Bronte, a Church of Eng- 
land pnest. Irish-bom, he 
had changed his name from 
the more commonplace 
Bninty. After semng in 
several parishes he moved 
nith his wife, Mana Bran- 
well Bronte, and their six small children to Haworth 
in Yorkshire in 1820. Soon after, Airs Bronte and 
the two eldest children died, learang the father to 
care for the remainmg three guls and a bos’. 

Charlotte was the eldest, bom 1816. Emily was 
bom in 1818 and Anne in 1820. Their brother Bran- 
well was bom in 1817. Left to themselv'es, the 
children WTote and told stones and walked over tlie 
desolate moors. They grew up largely self-educated. 
Branwell showed some talent for drawing. The girls 
determined to earn money for his art education. 
They took positions as teachers and governesses, 
but they were unhappy at being separated and away 
from Haworth. 

To keep the family together, Charlotte planned to 
keep a school for girls at Haworth. She and Emily 
went to Brussels to learn foreign languages and school 
management. In 1844, using a small 
inheritance from an aunt, they pre- 
pared to open classes. Although thej' 
advertised, they received no pupils. 

The failure of their venture left 
all the children at home. Branw ell 
was unemployed; temperamental 
and erratic, he turned to alcohol 
and opium. Charlotte again sought 
a way to help the family. She had 
found some of Einilj'’s poems, 
written secretly, and realized their 
merit. She convinced her sisters 
they should publish a jomt book of 
poems. 

In 1846 the ^rls brought out at 
their own expense ‘Poems by Currer, 

Ellis, and Acton Bell’. They chose 
masculine pen names, but retained 
their own initials. Although crit- 
ics liked the poems, only two vol- 
umes were sold and this venture. 


EMILY AND CHARLOTTE BRONTE 


As children they had all written many stories. Char- 
lotte, as a young girl, alone filled 22 volumes, each 
with 60 to 100 pages of minute handwriting. Again 
they turned to writing as a source of income. By 1847, 
Charlotte had written ‘The 



These two sisters wrote endunag novels ot tragic love, 
Thetf own lives were drab and commonplace b; comparison. 


BRONZE age relics 



like the first, came to nothing. 


articles were fashionedTr 
England: 1. A crude razor. 
2. A shield dng np from the Thames. 3. A 
primitive sickle prohablv used with a 
wooden handle. 4 A long dagger. 


Professor’; Emily, ‘\Tuther- 
ing Heights’; and Anne 
‘Agnes Grej’^. After much 
difficultj’- Amne and Emily 
found a publisher, but Char- 
lotte’s book was not wanted. 
(It was not published until 
1859.) However, one pub- 
lisher expressed an interest 
in seeing more of her work. 
‘Jane Ejtb’ was already 
started, and she hurriedly 
finished it. It was accepted 
at once; thus each of the 
sisters had a book pubUshed 
in 1847. 

‘Jane Ejwe’ was immediately successful; the other 
two did not fare so well. Critics nere hostile to 
‘Wuthering Heights’. Thej' said it was too wild, too 
ammal-hke. But silent, reserved Emily had put all 
her deep feelings into the book, and gradually it came 
to be considered one of tbe finest novels in the English 
language. Emily lived only a short while after the 
publication of her book, and Anne died in 1849, 
Charlotte published ‘Shirley’ in 1849, and ‘ViUette’ 
in 1853. She nas acclaimed by London literaij’ so- 
ciety, especially by IVilIiam AIakepe.ace Thackera)’. 
In 1854 she married her father’s curate, Arthur Bell 
NichoUs. But only a year later, she died of tubercu- 
losis as her sisters had. 

Bronze. Very early in the history of civiUia- 
t ion men had learned to mix copper and tin to m.ike an 
alloy ne call bronze. This mixture was harder than 
either copper or tin alone and was 
u=ed for making sn ords, axes, arrow 
tips, as well as other weapons before 
n on came into use. For this reason 
the period n hich followed the Stone 
Age of man’s histor 3 ' has been gen- 
erally called the Bronze Age. In 
Europe this period seems to haie 
commenced sometime between 
2000 to 1800 B.c. 

Bronze is used in modern timK 
to make big bells, for it has a rich 
tone when set in vibration by a 
sharp blow. By x'arj'ing the quanti- 
ties of tin and copper, the 
of bronze may be greatly 
In general the more tin that is 
the harder and more brittle wiU 
the alloy. Bronze is also used m 
making statuary and for many art 
and industrial purposes. 

The bearings used in heavy m^ 
chinery are for the most pa 



BROOKLYN. A GREAT RESIDENTIAL AND INDUSTRIAL CENTER 



mads of phosphor bron*e ” A email an ouni 

of phosphorous rs added as a hardening 
sgent ' Alummum bronze can ithstan I 
the corrosive action of certain chemicals ^ up.. 
Iq this alloy tin is almost entirely replaced n.- m 
by alummum (See aUo Alloys Brass ) 

Brooklyn N Y If Brooklyn were not [ 
one of the five borougl s of New York City 't | / 

aould bo the tbrd largest city in the United ^ t i 

States It IS one of the greatest manufac |\ -t' 
turing centers m the nation It a leadCT f J » 
m sugar refining coffee roasting and the | / 
pro<iuction of razor blades type machinery / lo. 

and drugs Brooklyn docks and warehouses 

handle much of the foreign trade of Nev 
York Harbor And its Navy Yard is one of 
the country s largest • 

Brooklyn occupies the far west end (Kinp _ 

County)ofLongIsIanl acrosstheEastRiver i.. 

from Manhattan The two boroughs are J" 

three bridges six subway tubes and the Bw 3^ 
Battery vehicular tunnel second longest in the w 
Schools of higher learning in Brookljm mciu^ 
Brooklyn College Pratt Institute Long Island 
versity Cathedral College Polytectaic Instrt^ 
St Joseph 8 College for W omen St 
St Johns University, the law school ,, ^ 

Knee University and the Long 
iledicine The Brooklyn Institute of Arte^^ 
ences manages the Brooklyn Museum the ClaWira 
Museum the first of its kmd m the world 
Academy of Music and the Botanic Gardena 






„J, hi.l by the Detch m 1K»3 
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"\“S wii nnoened In ISOS 
f^ton(19,0e«n.n.) 2 73S17S 



Brooms and brushes. Most brooins are made are merely bound with thread, dipped in melted pitch, 
from the brushy top of the broomcorn plant Almost and tvsisted into holes bored in the wooden back, 
all are now made with machinerj-. First, the dried Better grades are made bj'binding the tufts nith wires, 
“straws” are attached to a handle, and a winding ma- whichaie drawn through the holes and w or en together, 
clime wraps them securely with wire at one end. The Hairbrushes and toothbrushes are made of hog 
cone-shaped bundle of straw s is put m a \ise, flattened, bristle or simthetic bristle, such as nylon. The tuffs 
and sew ed with heai-j’ tw me to hold it in shape. A scrap- are often cemented directlj' into the back, 
mg machine remoi es most of the broomcorn seeds still B*^0\yN, Johv (ISOO-1859). During the feverish 
attached to the fibers. Finally, trimmmg and labels months that led up to the Cinl H'ar, many Xorfhem- 
are put on the broom. Whisk brooms are made m much ers looked on John Brown as a martjT to the cause of 
the same way. (See also Broomcorn m F i.ct-Ivdex.) abolishmg Xegro slai ery. Mani* Southerners regarded 

Xearlj all paintbrushes are made of hog bristle him as little more than a common murderer. Today 
or njlon fiber. Bristles are well suited for paint- histonans look on John Brown as a man of tremendous 
brushes because the}" split at the end mto a bushy conviction and sincerity who chose a law less and futile 
“flag” which holds pamt Eien today some of the course in his attempt to accomplish a good end. 
work of makmg paintbrushes is done by hand. John Brown was bom May 9, 1800, in Torrington, 
The curved bristle is first straightened by boibng Conn. His father, a tanner, shoemaker, and farmer, 
andheat-dmng After mixmg, it is weighed, combed, had 16 children by three wives. The family moved to 
and inserted m the metal ferrule (holder). Liquid rub- Ohio m 1805, and John early learned to cure hides, 
ber IS poured mto the spaces between the bristles; He was fond of animals and had squirrels and lambs 

after vulcamzmg, the rubber holds them securely, for pets He dishked what little schoohng he had. 

Finallj the wooden handle is inserted and nailed in. At 15 Brown began doing man’s work. He had many 

Fine artists’ brushes are made from hair of the red trades in his lifetime — w oolgrow er and wool merchant, 
sable and so-called camel’s hair (realK squirrel farmer, tanner, and surveyor. At 20 he mamed 

hair). Cheap brushes are made from the hair of other Dianthe Lusk; they had seven children. She died m 

animals TJie tip of the bru«h is shaped in a metal 1832. A year later he married iMarj' Anne Day, they 
cup and then the hairs are cemented mto the ferrule, had 13 children. Through the years the Browns lived 

Scrubbing brushes are usually made of vegetable in Ohio, Pennsylvania, Massachusetts, and New York. 

fibers. The commonest are broomroot (^lexican whisk) Brown’s father had been a stanch abolitionist, and 

and istle (Tampico fiber), grown chiefly in Mexico; Brown himself w as convinced that X'egro slav ery was 

kittul (or kittool), a woodv palm fiber from India a sin against Christianity. Hemadeunfaltenngabo- 
and Cej Ion; and coir, coconut husk fiber, from Jamai- litionists of all his children and of those who mar* 
ca, India, and Cejlon. In cheaper brushes the tufts ned into the family. He was in his fifties, however, 
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In 18M four of Brown’s sons settled at Osawatomw 
territory At once Uiey entered (he 
fight to bring Kansas into the Union m a 

^ slaveholder, 

k® question was settled m favor of 

H rpers Ferry (aee Harpers Ferrj) His purpose '" i"v»iiu«s speat most o'{ uiiir niSiedTifrthTr 

the town and the arsenal hift ever made poetry their career Poetry is LuaJJy a 

w „„■ ”r ^ ^ i»» 

«ere killo^l ™i"i ten 

Two ^ fk I “ prisoners, and five eeesped 

C^: ™ tS "" »"’■ 

slav^'^d^orti^'*^ "trMson, conspinng with 

D»Mtnh»i. o® convicted and was hanged on „,. 

•Ttraordaiarv .m teial produced an itlmninate buraati per'onaLty 

«d grander °rh ^ in Camberwell a 

hit death Union « ijhin (wo years after suburb of London His father, whose hobby was col- 

Mn marched to battle amging— lectmg a huge bbrary of books on unusual subjecta, 

But hu '“*! »*«o«ld«rmj in tb* gim »« a cterk u> the Bank of England Ha mother a as 

BflOBTtfivc o **“ teamed m music Etiept for a few years of 

of the snesr^lf ^*"BETr (1800-1861) One school. Robert Browning received most of his educe- 

Bsrmtt cflgtah woman poets was Elmbelh tion from his parents snd from his own wide reading 
munortafU^°® She IS chiefly remembered for her Ois first important long poem was 'Paracelsus’ 
Her rom.n'!.!® “Sonnets from the Portuguese’ (1835) “Die public ignored it but a few critics hked 

form thp * Bnd elopement with Robert Drowning it The famous actor manager W illiam Charles hlac- 
'iTie of Rudolph Besier’s well known play, ready asked Browning to write a play for him Browm- 

Eli»ak.tk 'iimpoie Street lOg wrote “Strafford which Macread) staged in 1837 

Ti...k:_ Bsirett was born March 6. 1S06 u It had a fair suc<w but several later ones were fail. 


m ajii« proiesswn and la written in leisure 
time Asayouthiahisteens Robert Browning calm- 
ly dwlared that he would make poetry his life s work 
With equal calm hjs parents accepted his decision 
andeocouragedhim Success came slowly butBrown- 
ing was convince^ of his own genius So were his par. 
ents who contmued to support him for many yaars 
Fairly late m Ids Browning achieved the fame be 
90 eafwrly sought Much of bis work is still enjoyed 
by readers who Lke quick dramatic flashes that 
ilfuDUnate bureau per°onaLty 


FI L " ‘“pole Street 

Burh^^ F 6, 1S06 in 

EfJu~f olde.t of 11 diildren 

Giwi- It she learned quickly She read 

ahirh k. wrote an epic poem 


It had a fair sudw but sekeral later ones were fail- 
ures In ISlOBrownmg published another long poem, 
Boidello’ Of it Tennyson said that the first Lae m the 
poem, ‘\Vbo will may hear Sordello s story told " and 
the last Lne “Who would has beard Sordello s storv 


ahith k *^® wrote an epic poem poem, 'WTio will may hear Sordello s story told ” and 

’''ai a printed Until she was 15 she the last Lne “Who would has beard Sordello s story 

from Then injuries sustained told,’'weretheonlytwolinesheunderstoodandthese 

itral,,!^ P°“y Etarted her on a life of were both Lea Like many of his other early poems, 

Co losted for 25 years ‘Sordello’ tailed bei-ause Browning packed into it a 

fmd a ‘a room and usually to her bed, she wwillh of obscure allusions and too many hints that 

fame ‘vrofe constantly Her poems brought her Bboixld have been positive statements 
jj^^''‘‘*f‘Qst of admirers Among them was Robert In 1846 Brownmg eloped with ELrabetb Barrett 
coDm!^ k‘* Be came to see her, {tee Bro«ung Eliaabeth Barrett) During the 15 

and largely imaginary, years of their mamed hfe Browning devoted himself 

her to elope to Italy They were to his more famous wife WTien she died, his own 
adsecretlyandweresoononOieirway Tbeitmar- literary star began to n^e At his death on Dec 12, 
quiet, but very haonv Thev had one 1889, ho renked with Tennyson as the leading English 


w '-rviiyandweresoononOieirway Tbeirmar- 
ton rf quiet, but very happy They had one 
• Barrett Browning died June 30, 1861 

^‘nd other well known works are ‘Casa Gnldi 


uy star oegaa to n«e At ms opatn on Oec 12, 
iuo», he tanked with Tennyson as the leading English 
poet (d his time 

,Ycu nijuwu wuiausie ‘CasaGuMi Browning^ shorter poems remam the most popular 

'Aurora Leigh' (a novel in verse), and ‘Thediaoiaticnionotoguss such as 'Jfy Last Duchess’, 
e Runaway Ski e at Pilgrim’s Pomt'. are favorites with some readers Others prefer the 



delightful ‘Pied Piper of Hamelin’, the rollicking 
‘Cavalier Tunes’, and such stirring ballads as ‘Her\’6 
Riel’, and ‘How They Brought the Good Nevs from 
Ghent to Ai\’. Among the poems vhich carrj' a 
deeper message, and vluch thoughtful people appre- 
ciate more and more as they grow older, are ‘Pippa 
Passes’, ‘The Boy and the Angel’, ‘Evelyn Hope’, 
‘Aly Star’, ‘One Word More’, ‘The Lost Leader’, 
‘Saul’, ‘Rabbi Ben Ezra’, and ‘Prospice’. 

Browning’s longest and, as many think, his great- 
est work is ‘The Ring and the Book’ (1S69). This 
poem, suggested by an old book vhich he picked up 
m Florence, Italy, tells the storj- of a muider from 12 
different points of view. It shons Bionning’s vonder- 
ful ability to reveal character from within and to see 
through the eyes of others. This pov er of psj chological 
analj'sis vould have made Browning a gieat drama- 
tist; but he was too much concerned with the inner 
workings of the nund and too little with outwaid acts 
to become a successful playwright Some of hisdiamac. 
however, such as ‘The Blot on the ‘Scutcheon’ and the 
historical play ‘Strafford’, are well worth leading 

Among Brownmg’s othei impoitant publications 
are: ‘Pauline’ (1833); ‘Bells and Pomegranates’ 
(1841-46), ‘^len and Women’ (^855); ‘Dramatis 
Personae’ (1864); ‘Dramatic Idyls’ (1879-80); and 
‘Asolando’ (1889). 

BRUCT, Robert, ILing of Scotland (1274-1329). 
A fugitive lay on a bed of straw, heart-sick with dis- 
couragement. Idly he w atohed a spider hanging from 
its web and trjing to swing itself from one beam to 
another of the wretched cottage roof. Six- times the 
spider tried and failed. “If it tries again and is suc- 
cessful,’’ said the fugitive to himself, “I too will make 
another attempt.” On its seventh attempt the spider 
was successful. 

This fugith-e was the Scottish hero Robert Bruce, 
crowned king of Scotland after Wallace was 
defeated by the English (see Wallace, Sir William). 
Taking heart from the spider’s success, he now won 
back one stronghold after another. At last on the 
memorable day of June 24, 1314, the English and 
Scotch forces met in the great battle of Bannockburn 
which was to decide the fate of Scotland. ’ 

The great army of Edward II came pouring over 
tM border. Bruce had not half so many men, but 
what he lacked in numbers he made up in courage 
and m skill. He chose a strong position. On one 
side flowed the httle stream called the Bannock, with 
steep rocky banks; on the other rose Stirling Castle. 
In front were bogs and marshes, and wherever the 
land was firm, Bruce had pits dug to entrap the 
enemy’s horsemen. The poet Robert Bums makes 
Bruc6 &ddr6ss iiis tnGn in tliGSG ringing words i 

Scots, tvha hae wi’ Waflace bled 

Scots, wham Bruce has aften led 

Welcome to your gory bed. 

Or to victorie! 

The skilled English archers were unsupported by 
the English cavalry and were forced to retire, meii 


the armored knights advaneed they stumbled into the 
pits which the Scotch had dug for them, and found 
themselves helpless before the forest of leveled spears 
of Bruce’s men. Presently from behind the Scottish 
ranks what appeared to be a fresh army was seen 
advancing. In reality it was only the servants, 
drix-ers, and other camp followers whom Bruce had 
sent behind a hill, and who now came forward to job 
the fight. The Englbh were thrown into confusion, 
and the day closed with one of the bloodiest defeats 
they had ever suffered. Bruce’s throne and Scot- 
land’s independence were thenceforth secure. 

Bruce proved a wbe king as well as a brave warrior, 
and during his reign (1306-1329) gained the title of 
“good king Robert.” In his later years he longed to 
go to the Holy Land to fight against the heathen who 
were again in possession of the Sepulcher of Christ, 
lie was the more amxious to do thb because his soul 
was troubled at the thought that when a young man 
he had slain a rival before the very altar of God. 
WTicn he knew that he must die writhout fulfilling his 
heart’s desire, he called his faithful friend Lord James 
Douglas to him, and begged him to take his heart 
after death and carry it to the Holy Land. 

Illien Bruce died, Douglas put the king’s heart m 
a silver casket and started with it for the Holy Land. 
In Spain he found the Christians hard pressed by the 
Mohammedans and went to their aid. In the heat of 
the battle he threw Bmce’s heart into the midst of 
the infidel host, crj-ing: “Go thou before as thou wert 
wont to do, and Douglas will follow!” 

The brave Douglas perished in the battle, but one 
of hb knights recovered Bruce’s heart. Deeming 
that it had done full service against the infidel, he 
carried it back to Scotland, where it was huried in 
Melrose Abbey. 

Bruges (bnich), Belgium. Quaintest of the many 
old Flembh towns b Bruges, w-hich h’es 55 miles north- 
west of Brussels and about eight miles from the North 
Sea. It b intersected and surrounded by many 
canals, which connect it with Zeebrugge its seaport, 
with Cistend, and with many other places. Crossbg 
these canals are 50 bridges — all opening in the center 
to permit the passage of boats — and thus the city gets 
its name, Bruges, meaning “bridges.” 

In modern times this Venice of the North has 
dreamed peacefully of the days long past when it was 
one of the richest jewels in the crown of its sox-ereigM, 
the rich and powerful counts of Flanders — ^when ib 
woolen trade flourished to such an e.\tent that Phihp 
the Good, in 1430, founded there the order of the 
Golden Fleece, in compliment to the groxvth of that 
industrix Tourbts came from far and near to admire 
the monuments of that great epoch in its hbtory ^the 
beautiful Gothic church of Notre Dame (13th and 
14th centuries), xvith its many art works and ib 
splendid tombs of Charles the Bold and hb daughter 
Mary of Burgundy, the old market hall xvith ib 
famous chimes of 48 belb, and many other 
fedifices. Other Flemish tow-ns may have presented 
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an equallj' picturesque appearance, but none was ns 
famous as Bruges. A rival of Venice, it was a world 
center of commerce in the I4th century. It lost that 
prestige about 1490 after silt had ruined its harbor on 
the river Zwyn, and now it has httle world trade. Lace 
and furniture are among the chief manufactures. 

Its port Zeebrugge was occupied by the Germans in 
the first World War, and it was used as a base for 
submarine raids. In 1918 the British sank concrete- 
filled ships in the mouth of the port to “bottle up” 
the submarines. In 1940, when the Germans again 
occupied Zeebrugge, the British repeated this feat. 
Population of Bruges (1947 census), 52,748. 
Brussels, BELorcrM. The capital and the largest 
city of Belgium and an important commercial and 
industrial center, Brussels is famous as well for charm 
and beauty. It is a center of fashion and art, a city' 
with many modern buildings and other public im- 
provements, yet with a number of quaint and pictur- 
esque survivals of the hliddle Ages. 

About 60 miles from the North Sea, Brussels is al- 
most in the center of Belgium and in the heart of its 
best farm region. This loamy upland, called the Bel- 
gian plain, produces some of the world’s richest yields 
of wheat, oats, rye, and sugar beets. 

The central position of Brussels gives it a large 
trade in these and many other products. Its roads, 
canals, and railwaj's connect it with the ocean, with 
other Belgian cities, and with neighboring lands. The 
city is noted for its manufacture of Brussels lace and 
fine carpets and for its curtains, furniture, and books. 
It has sugar refineries, soap factories, foundries, 
engme shops, and many other industries, hlany lac- 
tones were wrecked during the four years of German 
occupation in the first World War. Brussels again 
fell to the Germans in 1940, and roads and radway 

hearily bombed. In 
19M the British, aided by Belgium’s “white army” of 
underground fighters, drove out the Germans. The 
city suffCTed but small damage during this action. 

Like Pans, Brussels is a city of shaded boule- 
vards, open spaces, and beautiful parks. The Grand’ 
Place, or market place, is one of the most interesting 
public squares m Europe. It is surrounded by 
niany &e old buildmgs in marked contrast to the 
otherwise modern character of the city. The largest 
and most beautiful of these buildings is the Hotel de 
^ ille, or toum hall, built in the Gothic style in 
the early loth century. Its belfry, 370 feet high, is 
crowned with a statue of Saint Michael, the city's 
patron samt and the face of the building is richly 
adorned with statuary. Within its shadow the 
Count of Egmont and Count Horn, with other 

uprising of 

the iNetherlands against Spanish rule in 156S were 
put to death by the Duke of Alva, 

This square is in the lower city, now devoted main- 
ly to manufaetoe and commerce. The upper town 
contams the offices of state and other pubh'c build- 
ings and the mansions of the wealthy. On the 
hillside is the cathedral of Saint Gudule and Saint 


Michael, a noble specimen of medieval architecture 
dating from the 13th century, with pointed Gothic 
towers and rich stained-glass windows. The Royal 
Library, the museums, and art galleries contain price- 
less treasures, including wonderful examples of Flem- 
ish art — by the brothers Van Eyck, Roger van der 
Weyden, Hans Memling, Rubens, and a host of other 
artists. Among the public buildings erected in 
modern times are the king's palace, the house of 
parliament, and the magnificent Palace of Justice. 
The University, constituted in 1834, is the most im- 
portant of the many educational institutions and is 
notable as almost the only university in Europe 
founded without the aid of church or state. 

Brussels (Brussel in Flemish; Bruxelles in French, 
the official language) according to tradition was 
settled in the 6th centurj'. Its growth Tvas slow un- 
til the daj-s of the Burgundian dukes in the 15th cen- 
tury, when it became one of the leading cities of the 
Netherlands. It was the scene of the first rising of 
the Netherlands against Spain (1566), but it remained 
under Spanish rule after the Dutch had made good 
their independence. It passed to Austria in 1713, 
after the wars of the Spanish Succession. After being 
under French rule for a brief period during the 
French Revolution and the First Empire, Belgium 
was joined with Holland in the IGngdom of the 
Netherlands. In 1830 Brussels was the chief center 
of the revolt which separated Belgium from Holland. 
The city became the capital of the new kingdom. 
Population of Brussels (1947 census), 184,838. 
Bryan, William Jennings (1860-1925). Although 
he was three times defeated for the presidency of the 
United States, William Jennings Bryan molded public 
opinion as few of our presidents have done. For 
many years he was the leader of the Democratic party, 
and it was his influence that won the Democratie 
presidential nomination for Woodrow Wilson in 1912. 

Bryan was born and educated in Illinois and prac- 
ticed law there until 1887, when lie moved to Nebras- 
ka. There he speedily made a reputation as one of the 
foremost orators of the daj’. In 1890 he was elected to 
Congress, where he w'as at once placed on the waj’S 
and means committee, an honor usually resen'cd 
for those who have served in the House for j'eais. 

Six years later, at the age of 36, Bryan achieved 
national fame — ^lie received his first nomination for 
the presidency when he swept the national Demo- 
cratic convention off its feet by an impassioned appeal 
for free and unlimited coinage of silver in the ratio 
of 16 parts of silver to 1 part of gold. Turning to 
those who wished to keep gold as the money standard, 
he e.xclaimed; “You shall not press down upon the 
brow of labor this crown of thorns. You shall not 
crucify mankind upon this cross of gold.” _ . 

Though Bryan lost the election then and again la 
1900 and 1908, he was stiU regarded as the leader of 
the party. By his weekly — later monthly — ^pai^r 
called The Commoner and by the lectures which he 
delivered from Chautauqua platforms in all parts of 
the countrj', he did much to advance the causes of 



prohib t on of religion and of rnorality Jb the »»- 
tiooal coQ%eDtion of 1912 he opposed the reactionaries 

Brjan was named secretary of state by President 
llibon He negotiated treaties with 39 countries 
representing three fourths of the norlds peculation 
for invent gation of di outes before resorting to war 
Because of h s oppos tion to war he resigned from 
office in June 1915 in prote t against the PrcsideBts 
fimiipss concerning the sinh ng of the Lwia^ta 
When Itorld War I came to America honei»' be 
supported the government 

After the war he moved to Flor da and rrorhed to 
advance moral and rehg ous causes He d ed in July 
1925 in Dayton Term where he had fwen help eg 
^Dsecute a case involvmg an anti-evolution law 
BrVaNT Riluam CoiiEW (1794 1878) In 1811 a 
17 j ear-old boy of Cummington Mass wasmusng 
one day about the great /acts of li/e and death His 
BUS ngs naturally fell into laetrieal form for he had 
been wr t ng ve ses before he donned long trousers 
Later his father a eo infry doctor sent the poem to 
the ed tor of the AortA Anttrtcan RevxetB It was 
pulbshed m 1817 and woo insMot fame for the 
all ter 

The poem was Thaiatopsis the first great poem 
HT tteo bj an American and the wtiUr was Wilham 
Cullen firjant ‘father of American poets At the 
age bl 10 this young prod gy had published a poem 
in a country newspaper When he was 14 he pre- 
pared a eollecCioti of poems which was put out m 
boo'i form and soon ran into » econdediton Thu 
sss The embargo a political satire crit cisiog the 
policy of Pfeaident rhomas Jefferson which at- 
tracted Bide notice 


The pobl cal on of Thanatopsis marked an epoch 
IS Ametnaa letters In tl e early day s of the Repuli- 
lic its tmters were slav ish im tatora of English pat- 
terns Tbanatopsis was the fir<tgemiire]y American 
poem based on inlemmdcnt and orginal thinking 
and msp red by our own American landscape 

Bryant had of course read the English poets and 
bad admired some of them intensely Those to whom 
he felt most ak n were Cowper Coleridge andWords- 
north because they too loved natuie Yet he could 
read their poems without opymg their ideas and 
forms He wrote Thanatopsu in a noble rolling 
rbytl m all hw own He described nature as he found 
it austere with a dgmty that made even death seem 
aufficiertly beaut (jI and mentabie and he scorned 
the man who feared it 

It is Bryants poctiv that ra ses h s head above 
the crowd and yet ori"inal verse occupied a very 
small part of h s days He stud ed Kw as a boy but 
did not practice t ong For 60 vears and more he 
ed ted the A/etu Veril Eimng Post America as E C 
Stedraan says cidled for workers journali ts prac 
tieef teachers If after accomphshmg the r daily 
tasks they found time to s ng a song it thanked them 
sod d d I ttle more RTien it a remembered that 
Bryant wrote seversl books of travel made many 
pubbe sp^es translated Homer 9 Odyssey and 
Had into bbnk verse and edited an extensive 
Amencan hi>loiy m add t on to h s newspaper work 
it IS not astomsbing to find that his onguul verse 


filled only a few thin volumes 
Among Bryant s most bmous poems are ‘Tbanatop- 
eis ToaWaterlowl ATvmler Piece ‘TheOeath 
of the Flowers oong of Marion a Men 


T/i0 ISti president o/ the DNlTED STATES 

W(1791 18«8) 

“of the United States wos a man who held itoeeV ,ast,tuuoa After graduation 


mt, hm, which Ihe Amenan f "P'” rtiirfTiP. a«d wu ado.tted to the bar 

hiffl and yet he retired from publi!! liIeBiider& ,n 1812 Two years later he beean hia pubho career 

a! deretved rebuke eueh as haa eeldom (ato a “ PeoDayhaaia state lesulatare 
pres dent of our country He once referred to mm asato -hatvan and the War of I8ik 
selfas^ old public funcUonary — whachwasanapt ..*,^t{^ethetountry waseogagedinitsEccond 

name for he was m public office almost coatmuously Endand a war which Buchanan as a 

Inai the time he w as 23 years old until his rctireroent . opposed before it was declared but 

ttm the presidency at the age of 70 afterwards ursed the people to support He himself 

Buchanan did not have to fight his way in We -nWteeted to help defend Baltimore but he was 

own efforts as did Lincoln nor did he ^ cjlrd into active semce That he never aj>- 
oand have Such able assistance as did John tfoin^ nf the w ar is shown by a speech which he made 

Adams His family belonged to the Ster m-ace was de fared in I8I5 m which he stated 

class of American people They were Scot«Jn» iVifttithadbeeti gjonous in the highest degree to the 
^ho had settled near Mercersburg in Ibelatw . ^aje^ter but disgraceful in the extreme to 

partofthelSthcentuo' His father was a merduml 

as well as a fanner and in these two callmgs be maae was elected to the legislature his 

enough Wealth to mamtam his large family m com doiditful of the advisability of his entenng 

fort Ha son James gives this account of virnne that it was better tobeanemment 

wucation After havm? received a toleraWy g«» pv^ ^ to be part lawyer and part pohPcian 
English education I studied the Latin and l*re^ disregarded this advice tmd he stwn be- 

hnguages at a school in Mereersburg I wm tcament politician rather than part lawyer 

Ihckinson CoUege m the faJl of 1807 where 1 ent^ed *«»» 
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and part politician. Besides serving in the state 
legislature, he "svas a member of both houses of Con- 
gress, vrhere he n as a strong supporter of Jackson; vras 
minister to Ku'sia, in vrhich capacitj' he negotiated 
our first commercial treatj- mth that country; was 
minister to England; and vras secretarj* of state under 
President Polk. In this last position he had a part 
in the negotiations bj- which we secured the southern 
half of the Oregon country, and the vast territory in 
the southwest from Jlexico. He was heartily in favor 
of the annevation of Texas, and 
this, together with his share in 
the Ostend ilanifesto, in which 
he favored the acquisition of 
Cuba, led to the charge that he 
was a pro-slaverj' man. 

How He Got to be President 

Fortunately for his future 
pohtical career, he was seiwmg 
as minister to England at the 
time of the passage of the 
Kausas-Xebraska Act, and so 
vas notmvohed in the quar- 
rels over that bill. This made 
him an available candidate for 
the Democratic nomination for 
the presidencj- in 1S5G. Com- 
bined with his national reputa- 
tionasa statesman, it madecer- 
tain Ins election over Fremont, 
the Eepubhcan candidate. 

Buchanan was nearly 66 
at the time of his inaugura- 
tion — the oldest president, e.x- 
cept VS illiam Heniy Harrison, 
that the country hi had. .\nd 
at this advanced age he was 
called upon to face some of the 
most serious problems which 
have ever confronted a ruler. 

It is no wonder if at his age he 
attempted, in a feeble waj', to 
avert — instead of meeting— the 
conflict which threatened the 
countrj'. 

Civil war was already raging in Kansas, where 
slave-state and free-state men strove to secure po=- 
.^=ion of the state government. Buchanan was 
imprcised bj the threats of secession uttered by fire- 
^tmg Southemers, and urged Congress to admit 
Eans^ imder the Leeompton constitution, which 
allowed slavery-. He declared that Kansas was as 
much a slave state as was South Camlina or Georgia- 
but Congress did not agree with him, and consequent 
lyl&ns^ for the time was kept out of the Union. 

Thus the nft between the slavery- and the no- 
slavey forces was widened, and the danger of ^eces- 
aon became more thr^tening. The hope that the 
Kai^ fepute might be taken out of politics and 
settled by judicial decision had proved vain, for 
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BUCHANAN’S ADMINISTRA- 
TION (1857-61) 

Dred Scott decision (18S7). 
First Atlantic cable laid (1857). 
Lincoln and Douglas debates ( 1 858). 
Oil discovered in Pennsylvania 
(1859). 

John Brown’s raid on Harper’s 
Ferry (1859). 

Minnesota, Oregon, and Wnricric 
admitted as States (1858, 

1859, 1861). 

South Carolina secedes (Decem- 
ber, 1860). 

Other Southern States secede and 
form the Confederacy (1861). 


nearly the whole North had denounced and repudiated 
the decision of the Supreme Court in the Dred Scott 
case {see Dred Scott Decision), 

These questions were serious, and Buchanan's 
handling of them failed to satisfy- the North. Bat 
they were insignificant when compared with the crisis 
of 1860, between the election and the inauguration of 
Abraham Lincoln, as a Republican President on a 
platform opposed to slavery- extension. President 
Buchanan’s efforts to please both sides were even more 
pitiable at this time than before. 
He declared on the one hand 
that a state had no right to with- 
draw from the Union; but in 
the same message to Congress 
he said that there was no way 
to prevent a state from seceding 
if it wanted to, for the consti- 
tution did not give the national 
government the right to make 
war on a state. His acts were 
as contradictory- as his words. 
At first he did nothing to uphold 
the Union. He had followed for 
so long the dictates of the South- 
ern leaders that he lacked the 
courage to oppose them in tins 
critical time. After the resigna- 
tion of the Southern membeis oi 
his cabinet, he was induced to 
send a steamship to Charleston, 
S.C., with supplies for Major 
Anderson at Fort Sumter. But 
the expiedition was not allowed 
to lan^ and Buchanan made no 
other attempt to relieve the 
fort — leaving it to Lincoln, the 
incoming President, to manage 
thesituation. War supplies were 
allowed unchecked to fall into 
the hands of the seceding states. 
Buchanan blamed the Repub- 
licans of the North for the war, 
because they refused to abide by 
the Dred Scott Decision and to 
enforce the F ugitiv-e Sla\-e Law. Also, he was anxious 
that it could not be said that war between the states 
had been started by- a Democratic President. 

Buchanan's policy- was generally condemned in the 
North, and he w-as called “the most perfect imbecile 
that ev-er held office.” It is no wonder that he said to 
linco^ on March 4, 1861, “If you are as happy to 
come into the White House as I am to leave it, this is 
certaWy- the happiest day- of your life.” 

This was the end of Buchanan's public career. He 
retired to his farm near Lancaster, Pa., where be 
effed seven years later. He is the only- Prudent who 
lived and died umnarried. His last years were spent 
in trying to justify- his actions while president, the 
books embodying his defense bearing the title, 'JR- 
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Buchanan’s Administration on the Eve of the Rebet 
lion’ Though he upheld Lincoln and claimed the 
war had been forced on the North by South Carol na 
and the Seccssioniata he still maintained that as prea 
dent ho could not have acted other than he did 
No one today approves of the 
charge that Buchanan was 
' a traitor to hia country ” 
made before he retired from office, 
neiertheless he is regarded as 
probably the least successful pres- 
ident the country has ever had 
Bucharest', RuiKNiA Like 
many other major cities of Europe 
Bucharest — capital of Rumania— 
has had many masters It has 
however kept a lively, almost 
garish personality all its own 
The city spans the Damboaita 
Riier, a navigable tributary of 
the Danube, some 30 miles south 
Situated on the fertile Walachian 
plain it hea on important trade 
routes to Russia, Bulgaria and 
Hungary It is one of the great 
gateways between western Cu 
tope and t1 e Near East 
The climate of Bucharest is 
continental Summers are warm, 
winters ere windy and cold 
Before the second AAorld ^^ar 
Bucharest was called the little 
Pans of the Balkans because of 
it! gaiety and luxury Smart 
shops and crowded open-air cafds 
hoed the principal boulevard, 

Calea Victorei (Victory Avenue) 

The center of the city is built of stone and bnck 
Spreading out from it are narrow dirty streete bned 
w ith one-story peasant huts The principal buildings 
are the former ro>al palace the palace of justice 
the University of Bucharest and the SletroixiLlaJi 
church which is built in the form of a Greek cross 
The city also has many museums and Urge parks 


BUCKEYE 

Buckeye and Horse Chestnut Among the finest 
of ornamental shade trees are the buckejesand hone 
chestnuts ^^lth their showy flowers dark luxuriant 
leases and graceful pjramid shaped crowns they 
are a popular planting fur streets and parks 
THE TREE THAT t 



A thickly populated agricultural pUm surrounds -phe flowers are pile greemshjel 

ucharest Npqrhv nrp snnnUps of salt and of petrol deeply 'tkp k-i. lon\Pi «nd twoi!? 


The trees oatite to the Laited States are the Ohio 
and the >ellow bueUj e The Ohio bucke>e (Aetnluf 
fffohra) grows in the central slates chiefly in Ohio 
and in the Mississippi River valley Its abundance 
gives Ohio Its nicknaiiie the Buckeje State It is 
a ainall tree usually al-out 30 feet tall The leaves 
■re divided into five to seven finely notched leaf 
iPts spread out fiaeerl ke The bark is gray a 


Bucharest Nearby are supplies of salt and of petrol 
eum which is piped from Ploesti about 30 miles 
forth Leadmg the vaned mdustnes are oil refining 
chemicals textiles and food processing 
Bucharest was founded in the 14th century prob- 
ably on the s te of an old Roman fort After being 
ruW in turn by Turks Russians and Austnans it 
became the capital of the new Rumania m 1861 
punng the second World War it was frequCTtly 
bombed but suffered only minor damage Tbe Hus- 

ean army entered it m 1944, and the goveminmt 

*oon became an absolute Communist dictalorenip . estlle and other animals, and there 
'' g ordered to leflv* -■ ■ - 'cv— n/so<i nf hnth sneeies is us 


l^'cTuste'rx The bru scd leaves and twigs 
Uve a disagreealle odor The nuts enclosed m a 
mickly green burr are very bitter The tree probably 
Ukea ite name from the smooth brown nut with its 
behbbtown spot like the ej e of a deer 

Tbe vellow buckeye (Awcuht pclanAra) grows m 
the Ohm River vaUey and the Appalachian Moun- 
^ from southwestern 

ft 18 very similar to the Ohio buckeye but s some- 

“hatb^er There are usually five Iwflets The 

flowers are yellow The nuts are less bitter and are 


On Dec 30, 1947, Kmg Michael was ordered to 1«W The wood of both species is for 

tte country, and Bucharest became the capif Mofw nanufacture of artificial hmbs, furniture boxes, 
po^unmt Rumaman People’s Repubbc 


tion (1948 census), 1 041,807. 
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The horse chestnut (Aesculus hippocaslanum) is a 
native of the Balkan Peninsula. It was introduced 
into the United States as an ornamental tree about 
the middle of the ISth centurj- and has become natur- 
alized in the northeastern states. It is a larger 
tree than the buckeyes, reaching a height of 90 feet. 
It has a beautiful p 3 Tamidal cronn. The leaflets are 
larger than those of the buckeyes and usually seven 
in number. The flowers, in large upright p 3 -ramid- 
shaped clusters, are white with red spots. Another 
ornamental tree is the red horse chestnut (Aesculus 
cornea), with flesh-colored to scarlet flowers. 
Buckwheat. Hot buckwheat cakes are a popular 
American food for breakfast. The flour with which 
they are made comes from the seed of the buckwheat 
plant. Buckwheat is native to central Asia, where it 
still grows wild. The name comes from a Dutch word 
boekweil or from the German buchveizen. Both mean 
“beech wheat,” so-called because the three-sided 
seed resembles the beech nut. 

In Europe buckwheat is used to make a hea\’ 3 ' 
bread, gruel, puddings, cakes, and beer. In the United 
States the flour is usually mixed with other, lighter 
flours. Two thirds of the crop, however, is used for 
hvestock and poultiy' feed. The flowers are rich in 
nectar, and buckwheat is grown b 3 ’ some bee farmers 
for the dark-colored, strong-flavored hone 3 ' it makes. 

A new product made from buckwheat is rutin. This is 
a drug which strengthens the capillaries. It is pre- 
scribed in the treatment of diseases characterized b 3 ' 
hemorrhage, such as high blood pressure. The rutin 
is in the leaves and flowers. 

About 60 per cent of the buckwheat in the United 
States comes from Pennsylvania and New' York. Ohio, 
Michigan, Minnesota, and Wisconsin produce most of 
the remainder. The plant grows on poor soil with 
httle cultivation. It has no serious diseases, but 
cannot stand extreme heat or strong winds. 

The buckwheat plant is known as a weed killer 
because it grows so rapidh- that it crowds out weeds, 
and Its branching growth deprives the weeds of sun- 
light. It is therefore used to clean up old fields and 
is plowed under while still green to restore plant food 
to the soil. It IS also used as a cover crop to prevent 
sou erosion. 

Buckwheat grows from a single stem which branches 
at the leaf axils, ^e leaves are arrow-shaped. The 
tin 3 - flow ere grow in fluffy white or greem'sh-x-ellow 
clusters. They have a fix-e-parted cal 3 -x but no petals. 
Buckwheat belongs to the family Polygonaceoe, re- 
lated to rhubarb and to the common weeds, sorrel 
and dock. It IS not related to the cereals, which are 
members of the grass family. The scientific name of 
common buckwheat, grown for flour, is Fagopurum 
escidentum; of tertar 3 - buckwheat, grown for stock 
feed and rutm, Fagopyrum lataricum 
Bu'DAPKT, One of the few good places 

to cross the Danube River, as it flows southward acro« 
the Hunganan plain, is below the Vacz gorge On the 
rugged hills of the right, or west, bank at this place 
grew the town of Buda, while on the flat left bank of 


the Danube rose Pest. In time, the twin settlements 
became the modem Budapest, capital of Hungar 3 ’. 

The cit 3 ' dates back to an outpost built by the 
Romans, which the 3 ’ called Aquincum, “rich waters,” 
for the mineral springs nearb 3 -. A little south of 
Aquincum the Romans set up big ox’ens on both sides 
of the Danube to make brick and lime (the Slavic word 
pest means “oven”). After Aquincum fell to the 
Goths late in the 4th century of our era, the sur- 
xdvors built new homes around the old ox'ens. As the 
two settlements grew, Buda on the hills of the right 
bank built strong fortifications and in 1361 it became 
the capital of Hungary'. 

Because the 3 ' stood at the eastern gateway to cen- 
tral Europe, Buda and Pest xvere attacked time and 
again. When Tatar invaders thundered into Hungary 
in 1241, the 3 ' destroyed Pest. Buda held out on its 
fortified hills. In 1526 the Turks pilbged Pest and 
then occupied Buda (1541) and held it until 16S6. 
The Turks left both cities nearh' in ruins. 

The natural advantages of their location were so 
great that the twin cities rose again from disaster. 
Their position on the Danube made them the natural 
gathering place for people bringing farm and range 
products from Hungary’s rich plain and minerals and 
timber from the northern highlands. In 1872 the 
twin cities were united into a single communit 3 '. 

Despite their union, each continued to dex'elop 
along its early lines. Rugged liills made the expansion 
of Buda difficult, and its population remamed rel- 
ath'eh' small; but it retained the administrative and 
cultural leadership of Hungary. Its government build- 
ings, ro 3 'al palace, citadel (the Vdr), theaters, concert 
halls, promenades, and open-air restaurants made 
Buda one of the most beautiful cities in Europe. 

Pest throx'e as a financial and commercial center. 
From its bus 3 ' water front, it spread far out on the 
sand 3 ' plain. Huge flour mills rose in the industnal 
district to grind Hungaiy’s wealth of wheat. Other 
industrial plants included some of the largest electrical 
works in Europe, ship 3 'ards, and factories for making 
chemicals, te.xtiles, and shoes. In Pest too were the 
Unix’ersit 3 ' of Hungary' and a large technological in- 
stitute. The Universit 3 ' notabh' fostered the langua^ 
and literature of the Mag 3 'are. On ^largaret Island, 
between Buda and Pest, rose clusters of hotels, health 
resorts, and amusement centers. 

Hungaiy became an all 3 ' of Germany' during the 
second World War and Budapest fell into German con- 
trol. The Allies bombed it heax'ily' as an armament cen- 
ter. In 1945 the Russians captured it after a sax age 
battle of 50 days had nearly' destroyed the city. 1 
was rebuilt and soon regained its commercial impor- 
tance. Population (1949 census, preliminan'), 1 ,05S,2SS. 
Buddha (about 563-483 b.c.). More than 500 years 
before Christ w as bom — and at about the same hme 
that Confucius xx'as teaching the Chinese how to lea 
the good life — a Hindu prince named Siddhart ^ 
Gotama (or Gautama) became famed in India 
holiness and lox'e for all creatures. He was callea 
“the Buddha,” meaning “the Enlightened One.” Many 



^r»M believed in hia teachings while he li>ed A/lee 
tin death templea were built m hie honor and hie teli 
g on spread through a great part of Asia Today some 
ISO million people profess the Buddhist faith Monks 
in saffron jellow robes and the slender rnan> stored 
Poswaa ore the outward marks of Buddha land A 
gentle kindly people ^ho try to observe his rules of 
Universal love are among the inner signs 
A Young Prince Is Bom 

The Buddha was bom to a noble family of the ruling 
class m northern India ju«t below the present Nepal 
in sight of the lofty Himalayas He was 
WiBM in luxury by an adoring father who sought to 
protect him from the Sight and know le<lge of evil He 
^med early and had a son while he wasstiU a youth 
One dav according to legend he rode forth from the 
palace in his chanot By the roadside he saw an aged 
Mn a sick man and a corpse on a litter Shocked 
ny bis first experience with old age sickness and 
oealh the pnnce lost all joy in living 
One night he left hia sleeping wife and mfant son 
and rode away into the forest He renounced the 
world and through all sorts of penances even to the 
pomt of almost starving to death he sought to gam w- 
cight into life’s meanings As he meditated m sol tude 
" bhe Bo tree which Buddhists call the tree of 
Wisdom, he expenenced a spintual awakening known 
the enlightenment He devoted the rest of his 
^ny years until his death at the age of 80 to wan- 
rnng through India teachmg the people Like Jesus 
c lathered about him a few devoted disc nles who 
Suyed With him the task of spreading his teachings 
A vast hferature in the anaent language Pali and 
^ in Sanskrit records his sermons and his conver 
“lions With his disciples No single canon of scnp- 
l^^ccepted by all branches of Buddhism 
ouddha did not claim to be of divine ongm nor 
Old he claim revelation from above He meditated a 
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g^t deal but he prayed to no Higher Bemg In 
Bnddhism there is no beginning and no end no Crea- 
ixm and no Heaven Buddha accepted many of the 
^uefs of Hindu sm the religion of his time (see 

luodmim) 


Fundaroectal is the belief in Ironsmtffralum — ^the 
return of the soul m other forms of life Camed 
over into each life is ones farma a mvstenous 
moral force which survives death It is defined as 
the whole ethical consequence of one s actions " 
and establishes ones lot m the future existence 
Evildoers return as animals or unfortunate humans 
The good return m progressively higher and more 
fortunate cond tions of life until at last they are 
worthy of Ninono This is a bhssfnl state of empti 
ne*s m which one is freed of all desire Once one 


has entered Nirvana he need never be bom into the 


world to aufler again 


The Four Noble Truths 

In the 'Sermon at Benares which Buddhists hold in 
the same reverence as Christians do the Sermon on 
the Mount Buddha set forth his beliefs There is a 
middle way of hfe between the extremes of self in- 
dulgence and self mortification To pursue the mid 
dienay oneing«trecogniMthe FourNoble Truths " 
They may be bnefiy stated as follows Human life is 
an existence of suffermg Human suffering is eau«ed 
by desire for things which cannot really satisfy the 
spirit Suffering can be ended and man set free bv 
renouncing the<e desires which are rooted m ignorance 
Finally mao can free himself of desire by follow- 
ing the Noble Eightfold Path of right views right 
aspirations right epeerh right bel avior nght mode 
of livel hood n^t effort* nght thoughts and nght 
contemplation 

In evervday life the eightfold path requirn that 
the lodividua] do no barm to any creature Expressly 
forbidden are theft falsehood unchastity strong 
dnnk and the takmg of hfe These laws remind 
Chnvlians of the Ten Conunandmeots As a rule of 
conduct Buddha taught the Golden Rule He bebeved 
that all that we are is the result of what we have 
thought which IS remia scent of the Bibbi al state- 
Uient as a roan thmketh in hia heart so is he ’ 

In its spread over Asia Buddhisms greatest 
strength appeared to be in its adaptability to local 
beliefs In India itself it was largely absorbed into 
Hinduism But in China and Japan it exists side by 
side with Taoism and Shintoism In Tibet it was 
greatly altered into a faith called Lamaism ft is 
worshiped m its purest form in Burma and Ceylon 
B1/ENO& AIRES (biro naa IP «) Abgextin v If y ou 
follow the goMen highways of the worlds commerce, 
you will find youreelf before long saibng up the wide 
month of the Rio de la Plata from the eaxt C03«t of 
South Amenca and docking 263 raifes from the sea 
HI the harbor of Buenos Ains the capital of the 
Repubbe of Argentina and one of the w onder citiea 
cd the world Around you will be moored or anchored 
Ecores of «leaiaer3 Bying the flag* of bII nat oas 
Spread out on the south bank of the nv er, more than 
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^it Market,” the largest warehouse in 
the world, occupj-ing an area equal to 
nine N ew York City blocks. More foreign 
goods pass through these storehouses than 
through any other American gateway 
outside of New York City. 

Beyond the wharves lies the city in all 
the magnificence of imposing new build- 
mgs, broad streets, beautiful parks, and 
handsome squares. The thoroughfares 
are alive with automobiles, street-cars, 
trucks, and all the signs of thriving in- 
dustry. On the sidewalks before the ghf- 
tering shop windows every’ language of 
the globe may’ be heard. On the news 
stands, besides papers in Spanish, will be 
found publications in English, Prench, 
Italian, German, Scandina^'ian, Yddish, 
and Arabic. 

Of the city’s newspapers, io NaciSn 
and La Prensa, the largest, attained 
world recognition. La Prensa offered 
'social semces, a hbrary, free eiening 
commerce and music, free medical and 
legal aid, arid a free chemical laboratory. In 1951 
I ® ^*®^^torial government of President Juan Perdn 
closed this mdependent newspaper and expropriated 
Its properties. 

A modem, five-line subway’ sy’stem serves porienos, 
as the people are called. Their water system and 
sewers, built at a cost of $45,000,000, are unexcelled; 
with other saiiitary measures they’ have rid the city 
completely’ of its former cholera and yellow fei er. 

Buenos Aires has many’ fine schools and technical 
coUeps, and an excellent university’. The people of 
all classes are great lox-ers of drama and of mu'ic, 
and each year some of the greatest 
singers and actors in the w orld ap- 
pear in the numerous and gorgeous 
theaters. The great Plaza de May o, 
near the w ater front, is the center of 
the official life of the city’. Here are 
the Casa Rosada (the Pink House), 
the official residence of the pres- 
ident, the 19th-century’ cathedral of 
classical design, and the National 
Bank of Argentina. Prom here the 
broad, tree-lined Ax’enida de Slay o 
stretches about a mile to the Plaza 
del Congreso, w here stands the im- 
mense House of Congress. 

Buenos Aires draws its wealth 
from the vast cattle and farming 
lands of Argentina, and it is the 
centre of the country’s extensi'O 
network of railway’s. The city 
contains almost one-fifth of 
the national population. The 
mayor is appointed by’ the pres- 
ident. The fact that politics and 
business are centered here has at- 


the world. 
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tracted foreign iminigration and capital 
to the city and it promises to maintain 
Buenos Aires as one of the most impor 
tant trade centers of the world Popula,* 
t on (1947 census) 2 9S2 6S0 
Buffalo The true buffaloes— which 
must be carefully distinguished from the 
Amercan buffalo or bison— are natives 
of India and most parts of Africa er 
cept the north The Indian buffalo is 
stil to be found in wild herds though 
as a rule it is domesticated This animal 
IS la^er and more powerful than the 
ot and because of its great strength and 
Its ability to labor in water-covered 
ground its services ate very highly 
lalued It is a most interesting sight 
to see th a huge Creature at work in 
the nee fields with its head held low 
and its nose thrust forward stead Ij 
pulling a cultivator through the flooded 
muck. The water buffalo or carabao 
of the Philippmes la a domestcated 
isriety of this species The abundant milk of the cow 
I made into butter especially the semifluid butter 
of India 

The Cape buffalo of south and central Africa is of 
the same powerful bulk 03 the Indian buffalo Instead 
of long horns curving outward and backward the 
Cape buffalo has abort flat horns so tl lekened at the 
base at to form a helmetLke mass which makes tl e 
forehead almost invulnerable The ear la larger and 
the head shorter than that of the Asiatic animal 
Both beasts have ashy black sparsely haired hides 
»h ch are valued for their toughness The fierce cun 
niog Cape buffalo has never been domesticated and is 
cons dered one of the most dangerous jungle beasts 
bike Its Indian cousm it frequents reedy swamps — 



of its shipping The TV elland Ship Canal 20 miles w est 
givesBuffalo a water route to the St Lawrence R ver 
and the New York state Berge Canal (Ene Canal) 
makes » contnuous waterway from Buffalo to the 
Hudson River The harl or at the mouth of the Buffalo 
R ver protected by so immense breakwater is one of 
the best on tie Great Lakes and a ne v harbor I as 
also been made by build ng a breakwater m the 
Niagara R ver Two bridges span the nver connect ng 
Buffab vththeCacadanviJlageofFortLre nOn 
Uno The 41 milbon-dollar budge to Fort Er e com 
Dieted in 1927 nknownav the Peace Bridge to com 
' ... neopft Via! vAAn Canada 


_ jmorate the hundred > ears of peace bet 
andlbeVoitedSuies 

As a center of railroad transportation Buffalo is 
“‘“B iia iiioian cousm it irequenis reeuy 8wai«»« 'v® f r-v.,,.™-/, «!..,aa if <■> ahnnt the midb 

herds to feed on water planU The buffalo buds or second only ^ p? hie bhm Stiore and 

csttle herons mck ticks from its hide and warn it of datsneefrom New York Phhdelph.aBa^^^^^ 


cattle herons pick ticks from its hide and 
(Porpicture seeAlnca) 

A dwarf r^ buffalo frequents the Congo legioo A 
sturdy dvarf buffalo of Mindanao P I i* the 
tmarau The anoa of Celebes a httle over three 
feet high IS the smallest of wild cattle {Sef ofso 

BsonV 


Caiiiago it handles an enoimous amount of freight in 
dMpmentand transshipment especially gra n lumber 
toal and ore Ra Iroad tranTWrtauon is its largest 
smale industr) 

Ivearoess to raw materials and to electr o power 
from biaimra Palls makes Buffalo a c ty of diversi 


Buffaloe3belongtothefamilyS«Kf<i«ofthcO|der and chemicals Other 

drlioiocfj/fa The scientific name of the Indian bul are soap linseed oil djes and 

Wo IS Buhofis ftuJTeto of a larger Indian foim cereals 

Buha!^ arm of the Cape buffalo caffn of amplmes parachutes and 


ftim ture railroad cars airplanes . 

•ummobilea from assembly plants It is the firet flour 

...» * „ j+g United Stat« and its wate-droat 

Buffalo N Y The Queen City of the Lsi« » ^ons of bushels of wheat 

the second largest city in New York State and tte parks and drives Overlook 


tbe Congo buffalo Buholis nanus of the anoa Anoo 
“presMcomi* 


1 Jlh largest in the United States It is s tuated »t the 
iDlet of Lake Ene into the Niagara R»' er at the eas^ 
end of the lake The mty has about 37 mi^ of 

^ter frontage It is 24 miles south of Niagara^to 


the mouth of the N 

‘ITiaRont » park situated on ■> h. 

A beautiful marble shaft 


bold" bluff 60 feet 

A Desuvnii .MA.-- a Niagara ^uare 

the memory of President McK^ey who w 


The dty s^positirn'en the Great Ukes t<«e^ attending the Pan Amencan 

’^th other transportation advantages gives Bul^ 

rank as a world port m the volume and variety E «>08 uou 
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Buffalo is the home of State Teachers College, 
Canisius CoOege, D’yomTlIe College, and the Uni- 
versity of Buffalo, founded in 1846 ■nith Millard 
Fillmore as chancellor. Notable too are the Buffalo 
Museum of Science; Grosvenor Librarj’-, one of the 
nation’s largest reference libraries; and Albright Art 
Gallerj', famed for its modem sculpture collection. 

As a gateway to the west, Buffalo attracted set- 
tlers as early as 1803-4. In 1813 the little trade center 
was burned by the British, but was incorporated as 
a wUage in 1816 and as a city in 1832. The choice 
of Buffalo as terminus of the Erie Canal and later 
as a key site in railwa}'' transportation brought rapid 
growth. Buffalo was the home of two presidents, 
lAIillard Fillmoie and Grover Cleveland. Population 
(1950 census), 580,132. 


North a ranch in Nebraska, and in 1895 he formed the 
Shoshone Land and Irrigation Company that held 
400,000 acres in northwestern Wyoming. Here, on the 
Shoshone River, he founded the town of Cody. 

In 1917, less than four 3’cars after losing his Wild 
West Show to creditors, Buffalo Bill died in Deni-er. 
On the peak of Lookout IMountain, 20 miles from Den- 
ver, his body rests in a vault hewn out of the rock. 
Bugle. One of the oldest of musical instruments, 
the bugle is now chieflj' devoted to military' use for 
sounding signals and orders and for pla3dng marches 
in a drum and bugle corps. The arm3' or na\3’ of 
evcr3' nation has its own S3’stcm of bugle calls which 
soldiers and sailors must leam to recognize. The 
music of three United States Arm3' calls follous: 


Buffalo bill (Williasi Frederick Codv) ( 1846 - 
1917). Most Amencan boys have heard of Buffalo Bill, 
even though many years have passed since he rode 
the Western plams. He ranks with Boone, Crockett, 
Carson, Bndger, and Wild Bill Hickok for his feats 
as a frontiersman. In his later years, he was equally 
famous as a shouman. His Wild West Show was one of 
the most popular attractions of his day. 

County, Iowa. In 
lSo4 his family moved to Kansas, near Fort Leaven- 
worth. There his father Isaac died, in 1857, when 
the boy was only 11. Young Cody had to work; so he 
got a job riding as messenger uath supply trains. At 
the age of 13, he entered school. Tius was his first 
serious schoolmg but it lasted only two and one- 
half months. Cody caUed it “the longest period of 
^ one time of my 

(S'EtrLs)!’" ® 

ga^t Confederates and did some scouting against 

“r enlisted in the Seventh 

liansas Cavaliy of the Union Arm3'. One of his duties 

PaWfi Vu J ‘'■not of the Kanms 

Pacific Railroad. Riding his horse Brigham, he killed 
^y his oum count) 4,280 buffalo witlffn 17 montlm 

chief of scouts of the^FifT CaiSy^^n 1872 II 

From 1872 to 1883 Cody was an actor inmelodnima^ 

slam the Cheyenne chief. Yellow Hand, in sLie com^ 
bat at Warbonnet Creek in Nebraska. “ 

In 1883 Cody started his famous TFild 11 w ci. 

(see Circus). The show grew steadilv tmvfll 

Cody ^de milhons as a showman, but lost S 
all of it through iinuTse mvestments. He had, howevef 
become one of America’s chief landowners. InTsU 
be had purchased in partnership with Maj. I^nk 
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The infanti3’ bugle is UEuall3- ke3-ed in B fiat; the 
smaller cavali^' bugle (called “trumpet” b3' cavalr}'- 
mcn) is ke3'ed in C. The artillciy trumpet is still 
smaller and higher pitched (E flat), and has a conical 
mouth. To blow a bugle well requires much practice 
both for technique and to toughen the lips so that 
the3' can withstand the sharp mbrations. 
Building and loan association. ‘When a per- 
son with a little money wishes to bu3’ or build a 
house he ma3' obtain the remainder of the money he 
needs from a building and loan association. Iilutual 
corporations of this kind are also known as saidags 
and loan associations, homestead associations, or co- 
operative banks. The3' provide capital for building 
and furnish a means for investing sarungs. 

Loans are made from the suras invested. Borroweis 
are required to give the association a first mortgage on 
their propert3'. They repa3’' the loans gradually in 
monthly pa3'ments which also take care of interest on 
loans and usualW of taxes on the propert3'. Investors 
may make regular small pa3Tiients or invest lump 
sums. Dividends are paid or compounded semian- 
nuall5' from the association’s earnings. 

Home-financing institutions operate under state or 
federal charters. The Federal Sarongs and Loan 
Insurance Corporation was created b3' the govern- 
ment to insure investments up to §10,000 in all 
federal building and loan associations and such state- 
chartered associations as appl3' for insurance and are 
approved. Building and loan associations are also 
reinforced through the Federal Home Loan Bank 83-8- 
tem, a part of the Housing and Home Finance Agenc3'. 
The first building and loan association in the Uniten 
Stetes was organized in Frankford, Pa., in 1831. 
(See also Housing.) 


CONSTRUCTION E\efytih<»re sround 
the civilised world people must have biuldugs 
which to live, work, or store their goods To serve 
ess needs, and many others builders erect a wide 
variety of structures ranging from snug bams to tall 
Klscrapers 

Every building must provide shelter against the 
elements, and whenever necessary it must provide 
eat electncity, and plumhmg faiilitics And if the 
aiding IS to serve its purpose well it must be con 
® ructed of suitable materials present an attractive 
‘P^irance, and malce efficient use of space 
the pyramids of ancient Egypt, the cathedrals of 
ciueval Europe, and tho gorgeous palaces of the 
h’naismce all testify to the builder’s skill in past 
?'‘s But the<ie edifices were constructed at an im 
of human strength and even lives Many 
today’s buildings achieve the same standard-* of 
t ^foreover they are far more useful and com- 
ortable And they are built hy methods that replace 
u_^n brawn with far greater mechanical strength 
thus modern buildings are the product of advanced 
^cipJes of design, highly mechamzed construction 
®tnoda. and matenals— especully structural steel, 
^crete plate glass, and treated wood —suited to 
designs and methods Few of the«e advances 
until the last part of the ISOO’s Smcc then. 


thev have been widely applied especially m building 
lofty skyscrapers in laigc ntiet 

How Skyscraper* Are Built 
As cities grew building lots m central locations 
became immensely valuable due to the great demand 
for office and store space ftith old construction 
methods walls for tall buddings supported the entire 
weight lliese had to be so thick at the base that 
there was little Boor space left The invention of 
steel-ekeleton conotruclion overcame this difficulty 
and made it possible to rear towermg structures to 
heights of more than 1 000 feet 
In steel ekrieten building a framewotfc of steel 
carnes the whole weight ot the building walls and 

all This framework has a bovlike rigidity The floor 
bejuna are nveted to columns, and the bearns of each 
story jut out beyond the columns and bear the weight 
of that story The walls are then of umfonn thick- 
ness throughout Credit for this invention has been 
given to ItiUiani LeBaron Jenney, who plunned the 
Home Inaurance Building m Chicago (18&4), but the 
matter is still in dispute 

TVnrk can be started at any story where the frame- 
U completed I\'hile structural ironworkers are 
meting Ibe framework 40 or 60 stones high, other 
workeis below are installing walb floors, and wm- 
dows Theframemustbestrongenoughtosustainthe 
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enormous Treight of the whole completed structure 
and be braced to mthstand the wind pressure The 
completed structure must also be elastic enough to 
r^ist possible side thrusts, such as might come from 
shght earthquakes or from %'ibrations caused bv 
mM^erj' within or the passage of trains near bv 
Ihe most important parts of the framework are 
fte coli^. pese are made of ver 3 ' tough steel 
which will not break under sudden strains as ordinan' 
steel does. They usually consist of long plate.s with 
one or more flanges attached at right angles by 

three-story lengths, aU ready to be riveted together 
as soon as they are hoisted into position bv great 
demcfe and cranes. All the steel is carefullv painted 
^e\ eral tunes to protect it from rust. 

_ Sinking the Foundations 

iro J ^“““'^‘'^tions are pillars of concrete that 
go clear down to bed-rock. The excavation Ts made 
caissons under great air pres- 

S fr? ii? ““I cS- 

Crete, .\ianj of the buildmgs of Chica<'o where the 

columns. The genera! nro support the 

DOWN 

r-' 7i ^ 
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‘•high STEEL” MEN AT WORK 



‘hi huge 'framework of 

sicyscrapefs axe the heroes of many a tale of danng. 


bed-rock 



The caissons, sn^kdov™ to^ri ’< 'L' - 

concrete, each 


Singly or in combination. Everj' effort is made to em- 
ploj fire-proof materials to the greatest practicable 
extent. The floors are usually constructed of hollow 
tile arches placed between the floor beams, covered 
vTth concrete and surfaced vith anj' desired flooring. 
For the inside partitions fire-proof hollow tile is often 
used, a netting of wire fastened to an iron framework 
at rimes fakes the place of laths. The roofs are often 
made of “actinolitc.” This consists of a number of 
thicraesses of heax’y felt imbedded upon a smooth 
Portland cement surface and covered ivith a roofing 
cement, on wliich vitrified tiles are laid. 

The Use of Terra Cotta 

Architectural terra cotta has been developed to a 
'^ery large extent in the past few ye.ars. This is a hard 
c ay product, nearl}' fireproof; and it is largely used 
or intenjir walls as well as the superstructure. It can 
e glazed and made in almost any color and shape 
e mchitect and builder ma}’’ desire. 

e steel parts are inclosed in non-combustible 
ina crial, for if one column of steel is twisted out of 
B ape the whole building is in danger. Terra cotta is 
generally i^ed for tlus purpose, because of its insulat- 
ing quahties and light weight. Concrete is also an 
excellent fire-resisting material, although not proof 
agai^t mtense continued heat. 

e recent development in the use of concrete is 
' 6 SS importance than the invention of the sfeel- 
s "e eton method. Up to certain heights, reinforced 
concrete is almost as strong and durable as steel, and 
1 _ M the added advantage of being far che.aper. B 3 ' 
rem orced concrete is meant concrete in which steel 
u are imbedded to give added strength to resist 


Conaderatloa of the site comes ^ 
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stores^shoM be cons dered 

__ LOTHIMG THE GAUNT SKELETON Of Of whjsthag traua 

- makM many beat ons unde- 
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From (he mining machine 
the wet concrete 13 poured 
into forms of wood or steel 
tthere it la allowed to harden 
K no great side stress is to 
be resisted no steel remforno- 
ment is necessary and the f 

coDcreteiscalledwosjuecon 

Crete As a rule the support- 
ing frame is left on for U 0 to 

four weeks to pve the con I 
Crete lime to harden (See | 

^0 Bnck and Tile Cement 
Concrete Iron and Steel ) 

Problem of Butldlng t i 

Suitable Realdencea / 

An equaUy important held T 

of construction 13 the bmid P 
“g of residences Sanitary 
miuilybuSt dwelhni S 
7«ial to the wefbe 5 
^ To help, dll 
^ SOCI^ and economic 
adequate shelter 
government m 
wtoblished the United 
mg Authority 

^^tmg loans to commu 

Authority helped 

5 1“ and 

oidH low rent hou ag units 

of amall incomes 

♦V. Congress amended 

. pf Housing Act to 

adhome bulling Thelegis- 
“t on reduced interest rates 
on mortgages and cut do vn 
fronts to as low as 10 per 
In 1947 the Housmg 
fool /‘“a“ce Agency 

°ver the Umted States 
‘ ohsuig Authority and aU 
°S 

info ^ ** litionsl 

“u^tion sec Housing) 
jhe cost of buildmg or 

investment of a 

that experts say wo H of the lower , one 

pnee should not 

I’m one-half to ta»in»e« snuBS 

with en °®s-balf tunes the family s annual income concrete ^ ^ 

^ ^ugu additional capital to furnish the bouse sometunea concrete bneks or blocks are used Stucco 
ntal th of building and furn shmg a home » so is a nurture of concrete gypsum and sand This is 
teat many schools devote extensive courses to it thrown apon a surface of bthmg and makes a durable 


building 



Sirable The‘''f;;id7 
^oiY-ing children considers 
the traffic conditions in the 
streets for speeding automo- 
bu 8 in residence sections are 
a real danger to children The 
appearance of neifhbonns 
homes should bestudied care- 
fuffy tor well kepi homes 
usually mean a pleasant 
neghborhood nluJe shabby 
houses mark a district that is 
on the down grade In a new 
suburb fhematterofposBible 
future assessments for alleys 
s dewalb gutters or sewers 
should be investigated aa well 
M the tax water and fire 
msuraace rates 
The E ze of the family us- 
ually decide* the size of the 
house desired A two-atwy 
home with an area of 700 to 
I 000 square feet is amjje Jor 
a family of four or six since 
a floor plan about 2 i by 80 
feet includes pronsiona for 
three bedrooms bath and 
hall a slightly larger plan 
perhaps 26 by 36 feet allows 
for four bedrooms The style 
of architecture affects the 
spare available withm the 
house Thereisawidevanefy 
of choice— Colonial (NewEng 

land Southern or r>i,f,sl,i 


DB nm Ike bnek ud ... 

n beipc a ed m wbiie tin f UQi 
Dpeira I . . 


land Southern or Dutch) 
Georgian Norman Spanish 
English Italian and others 
(see Architecture) Thearchi 
teit or builder Imowa which 
Style 13 beat suited to the re- 
quired demands and the 
United States Department of 
Commerre issuea many help- 
ful pamphlets which cover 
this subject 

Host houses now are built 
of fire-resisting materials such 
aa bnck stone tile stucco or 
Sometimes the concrete is poured m frames 
concrete bneks or blocks are used Stucco 


iprnddartw 
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and cheap surfacing material Beams and columns for 
the smallest houses are sometimes made of hght 
weight steel, of concrete lemforced with hght steel 
rods, or of alummum alloj's. Staircases, window and 
door cases, etc , also are made of steel or of alummum. 

Metal lath m the walls, steel beams, and carefully 
built chimney flues do much to reduce the fire hazard 
in frame buildings, 
and also lower the 
cost of insurance. 

Often the walls, 
floors, and roofs of 
small homes are made 
of fire-proof materials. 

In buildmg a house, 
the best grade of ma- 
tenals will prore the 
cheapest m the end. 

This apphes to e\ erj'- 
thmg that goes mto 
the house — founda- 
tion, walls, roof, 
floors, plumbing, 
heating, and electric 
wiring. Here again 
the government helps 
the home builder by 
establishing stand- 
ards of quality which 
are observed by the 
best contractors 
The foundation 
walls should evtend 
at least six inches 
abore the ground, 
and should reach be- 
low the frost Ime so 
they do not crack 
when the ground 
freezes and then 
thaws. The drainage 
system, it .should be 
remembered, must be 
so arranged as to 
carry the water away 
from the house, for 


MASTERLY HANDLING OF BRICK 



"r'pe orEan” charcE .a Copenhagen, shows 
The archuect wa^ted^fo obtained by using modern methods 

hnes and planes of the •■S^^eSstw" st”1e"?i"l' “J.ff,® 


to sunlight, winds, and \iew, is important. Bedrooms* 
should be located to receive the prevailing breezes m 
summer. Trees on the north side may serve as a 
windbreak in winter, while trees to the west shut 
out the hot rays of the afternoon sun. 

Windows should cover one-fourth or one-fifth of 
the floor area to insure sufficient light and air in a 

room. For example, a 
room 12 by 15 (ISO 
square feet), needs 
from 36 to 45 square 
feet of window space, 
dmded among two or 
perhaps three win- 
dows The ventilation 
and light will be poor 
if there are not 
enough windows, but 
on the other hand, 
too man}’ windows 
mean a waste of beat 
and an unpleasantly 
glaring interior; and 
they use wall space 
that might be used 
for furmture, Win- 
dows should reach 
close to the ceilmg, to 
keep stagnant air 
from collecting at 
the top of the room 
They should be 
weather-tight to saie 
heat, and sUls should 
slope to drain out ram 
and snow. Bedrooms 
and kitchens should 
have windows on two 
outside walls. 

Doors and Closet 
Space 

The number of 
doors likewise should 
be limited, because. 


Sach“biidml uoulH =‘5-'\,“sing bricL as the waU material. 

impossible a few years ago, but modern likg windows, fhcj' 


water seeping imder a basement floor wdl soon crack 
the cement and cause a damp basement. 

Choice of Roofing Materials 
Roofs are made of materials of many sorts Wood 
singles are losmg favor because of the danger of fire. 
Slate, tile, nietal, asbestos-cement, and composition 
shm^es of asbestos and felt all have good fire-resistmg 
quahties Gutters and down spouts to earn' rain and 
ineltmg snow from the roof should be rust-proof, and 
the dramage should cany the water away fror^ the 
fomdation waU and should not wash away the ground 
The ideal home has plenty of light, air, and running 
water, with the rooms arranged to gire the utmost 
com-emence. The position of the house with respect 


meibod. pm.de .he necessary s.rucluri%“SnTr 

space that might much better be occupied b}’ fur- 
niture An outside door should not open into a fiviug- 
room, and neither should a stairwa}’. A large clothe 
closet near the entrance door is a convenience and 
there should be a closet in each bedroom, a general 
broom or storage closet, and a hnen closet easily 
reached from all the bedrooms. Attic as well as 
cellar should proidde extra storage space. 

Concrete is a desirable floormg for laundry, porcl^ 
or cellar, and tile is popular both for the floor and 
walls of bathrooms. Art tile also is used as flooring 
for lix'ing-rooms, sometimes with a few scattered rugs. 
Well-laid linoleum is a sen-iceable covering for floors 
of kitchen, pantrj", bath, service balls, or other rooms 
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housekeeping is the central heating system, which per- 
mits the heat to be controlled with thermostatic 
devices from the living quarters, avoiding journeys to 
the basement. (See Heating and Ventilating.) 
Planning for Good Light 

_ As the occupants spend most of their time in the 
Ihdng-rooms and dining-rooms, particular care should 

be given to the light- 

ing arrangements of j 

these rooms. Win- 
dows should admit as ' 
much sun and air as ' 

possible without i /Vv. 

throwing a glare, and / 

there should be snug ! / . 

corners with readmg ' / ® 

lamps where one may ' yV \ 

read with little strain ' 

on the eyes (see sV “ 

Lamps). 

Bedrooms should 

have easy and incon- ^ y 5 P|}<! {Jb 

spicuous access to the - >-^ 1 

bath with windows 
that afford plenty of 

air without danger of - 


FITS INTO RURAL SURROUNDINGS 


and built-in benches and even tables are seen in the 
breakfast room. (See also Interior Decoration.) 

New Methods to Lower Costs 
Prom time immemorial, a home has alwaj's been 
constructed as a unit of materials shaped on the spot 
With the advent of factories, some of the most com- 
plicated pieces, such as doors and window's, came to 
SURROUNDINGS made in special 





factories, and the men 
on the job merely set 
these pieces of “mill- 
work” in place. But 
for the rest, each 
building was still 
fabricated largely on 
the job by hand labor, 
at constantly rising 
costs. 

After the first 
World War, architects 
and engineers extend- 
ed the millwork prin- 
ciple to more of the 
house — ^wmlls, floors, 
and roofs. They 
learned that a few 
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of simplo har'iSomoufexteno? ■“ m‘e '‘X Beautiful to illostrate the combmaWon 

»b.cb n ataoda. The arch.tecl who made th.a dfa^ RaVmonVi Per« val! 

the best sizes and shanes of ronmB m.tlrl hp pnmhinfid different 


eqmpment the owner can afford, for such impror^ 
ments as tile floors and walls and built-in tubs dimi- 

h„.d„d. of »d s,rLr«s.z”S 

Ei!:? » i-ta 


sizes and shapes of rooms could be combined different 
ly to proride a wide variety of designs. Using these 
standard dimensions, much of the house could be 
bought as millw'ork and assembled at the home site. 

^ The need for military and emergency civilian hous- 
ing during the second World War was met by produc- 
ing prefabricated houses in factories and assembbug 


because of poor insulation. It is ing prefabricated houses in factories and assembKng 

insure fire-proof separation bet^eM ^ buildmg sites. After the war, manufac- 

if the garage is attached tn fWa ® turers attempted widesnread sale of prefabricated 


if the garage is attached to the houTe 
Bufft-m fixtures are found eveiy^here in the 
modem house. They are designed to add comfort and 
convenience, and often to save space. CaS am 
found in l^tchens, hving-rooms, bathrooms, and bed- 
rooms; built-m bookcases are increasingly popular, 


^ wMuuuig iiiier uio wax, 

turers attempted widespread sale of prefabricated 
houses. Some of these W'ere made of wood; others of 
porcelain-covered steel. In many places they were 
blocked by building codes, zoning restrictions, and 
“■nfU'.iiiiion requirements. (See also Housing.) 

A list of terms eommonlj' used in buildmg will be 
found with the entry Architecture in the Fact-Index. 
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Bulbs, Tubeks, axd Rootstocks. Among the 
earliest of the spring flowers which make our gardens 
and public parks beautiful are the gorgeous tulips, 
crocuses, and hj'acintlis, which boldlj- thrust their 
leaves above the ground and often 
burst info splendid blossom before 
the snows have entirely ranished. 

What is the secret which enables 
these and other flowers to beat their 
rivals in the race to greet the spring? 

It is that they gron from bulbs, or 
bulbUke stems, in nhich food has 
been stored through the long ninter 
to give to the young phmts a qmck 
start over other plants n Inch have to 
draw their food from the sod as they 
need it. 

Let us see how this food is stored. 

Cut a tulip bulb in half, or an onion, 
which is also a bulb. You will see 
that It is made up of a number of 
thick fleshy layers, protected by dead 
tough paper}- leaves outside. In the 
center are thick little hud scales, from 
nhichthenen plantsgron. Tlie broad 
surrounding scale leaies, as they are 
called, contain the food for the young 
plants, held in storage until tliey need 
it for their growth and development. 

K you look closely at a crocus 
‘'bulb,” you will see that it is differ- 
ent from the tuhp or onion bulb. All the scale leave* 
are thin and papery, and the food is stored in the stem 
itseh, which is swollen to a white rounded lump. 


A bulblike stem of this sort is called a conn, and the 
familiar crocus, as n ell as many wild plant* such as 
the jack-in-the-pulpit, is thus prorided. Still other 
plants store food for the coming season’s growth in 
tubers and rootstocks, which are 
much thickened underground stcim 
of various forms. You will notice that 
in the potato, which is our most fa- 
miliar tuber, the scale leaves are tiny 
little things, with the buds in their 
a\il*. If j-ou cut off a piece of a pota- 
to containing a bud — or eye, as we 
call it — and plant it in the ground or 
keep it in a warm place, it irill sprout 
and begin to form a new potato plant. 
The iris, bloodroot, mandrake, ■rari- 
ous kinds of grasses, etc., grow from 
rootstocks or rhizomes, which look 
like large thick roots but are really 
underground .*teras because they 
have scale leaves. 

Plants which have such under- 
ground structures, enabling them to 
pass through summer drought and 
winter cold and to de\eIop with 
great rapidity during the favorahk 
season, are called “geophj-tes" or 
geophilous plants. Nearly all the 
tj-pical spring flowers belong to this 
class, doing all their growing between 
the first coming of spring and the 
development of the haavy forest foliage which shuts 
them off from the sun’s direct light. (See oho Crocus; 
Onion; Plant Life; Potato; Tulip.) 


THRIFT IN THE BULB FAMILY 



This pietore lUustrates bow the 
netabets of the lar-sighted bulb 
finuij prepare for the spring flower 
ItSll'Wj. 


nation with a TURBULENT HISTORT 

UULGARIA. The former East to west -i „ , .. 


T)13LGARIa. The former 
kingdom of Bulgaria is 
today a Communist ‘‘peo- 
ple’s republic” controlled 
by Russia, Russian forces 
occupied it near the end of 
the second World War and 

helped a small Communist 

^up to seize power. All freedom was suppressed and 

world. 

Bulgna hes m the heart of the Balkan Penm*ula 
m southeastern Eimope (see Balkan Peninsula). Itfe 
a smaU coimtry, about the size of Ohio. In the east it 
faces the Black Sem In the north the Danube River 
separates it from R^nia. xhe Balkan Alountains 
cross the center of the country from east tn t 
the south are the rugged Rhodope Alountain*. B^twi^ 
th^e two c^s spreads the fertile Alaritza River 
yaUey. ^orth of the Balkan .Mountain* a genth roU- 
m^lateau slopes down to bluffs along the Da^ute 
1 language is re- 

^ branch of the 
Orthodo.y nte. Pnmaiy- education has long been 
free and compiflsoiy. Alost of the people are fa^^ 


-- ” ^ A. ^ XJ AU 

aboat 270 tailes; oortb to 
Sojth, alMot 190 Eules. Area, eboet 42 EOO soEare raUK Pona- 

Ial!on(IP4«censos), 7.022.206. »q=are raiies. pojrj- 


Formerly they owned their 
own farms, of from one to 
sLv acres. By persecutlou 
and mass arrests the state 
has taken over many small 


lias laaeu u\ ruar*., - 

farms and combined them 
to form large socialist co’- 
kethes. On both types of 
farms the peasants have slowed down production be- 
cause the government takes most of the crop. 

On the northern plateau summers are warm, winters 
cold and windy. Here the peasants raise wheat and 
corn, barley, rye, and oats. In the protected valley 
of the Alaritza they grow tobacco, sugar beets, fruit, 
and roses for attar of roses. Everywhere in the hills 
they pasture sheep. From sheep’s milk they make rty 
Snrt, a thick fermented beverage. Cattle are keP" 
chiefly as work animals. 

Tile largest cities are Sofia, the capital (ere Sofia), 
Plovdiv, and Yama, a Black Sea port. Russia 
has cut off Bulgaria's trade with the West, which for- 
merly supplied manufactured goods, and h^ been slow 
to build up industries. There is consequently a severe 
shortage of consumer’s goods as well as of food. The 




^ An inferior ^ade of Second Bulgarwc Empire art commerce and liter 

la la mined near Sofia and shipped to Russia alure flounshed churches «nd monastenea were 
In ii. 7»i. ®“**®*‘* • Andeot Empire founded Then m JS30 Bulgaria was conquered by 

cKMwIfc century it fell with the 

i , Danube and swept over the open 5^ateau rest of the Balkan States before the Ottoman Turks 
ma* ^“^fbarous people akin to the Huns they Swungle to Rriain Loet Tefrltorle. 

ofth ^^1 They came from the region After five centunca of Turkish rule Bulganaa 

e Volga River in Russia from which their name spint afiain flared up Revolts were put down with 
lin^^ “ *“d to be derived They found Slavs great cruelty by the Turks until finally Russ a came 
mlvi? ^ ®'^ttcred agncultural villages and gacUy to the Bul^nans aid in the Pusso-Turkish liar 
the They gave the r name to the r^on (IS77 78) In the peace settlement of San Stefano 

''inquered and set up a strong govemmeDt but Bulgaria was alloned a measure of self rule but the 
y Were feiv m number and m tune th^ adopted swollen temlory allotted to it by Russia was taken 
language of the more numerous Slavs away the same year by the other great powers in the 

lo the patence and perseverance of the Sl»vic Congress of Berhn In 1008 Bulgaria proclaimed 
^^anta the Bulgars added the aggressive qualities of itself an independent kingdom with Ferdinand I 
, 111 8U the imghticat of all Bnlgar aa esar Dreaming of the restoration of its empire it 

Wt j .L anruhilated tie Byzact ne army jomed m the Balkan War of 1912 against Turkey 

, “I® «nperor and made a drinking goblet of Jus and rece ved the Lon s share of the spoils But in 

P “ Under S meon (893 927) who took the t tie erf the nevt year ita former allies wrested away all it 
p “'“8®ria s power reached its zenith Its First had ga ned 

^mpire stretched from the Bbck Sea to tie Adriatic Bitter over its disappo ntment Bulgaria joined 
“Id south to the Aegean the Cential Powers m the first Rorld TVar Defeat 

In 1014 Byzantium revived defeated the Bolgsnans robbed it «rf its hold on Macedonia and ita outlet on 
some 15 000 Bulganan prisoners were put the Aegean &a Rr^d went into ewtewd hB 
«dtl and made Bulgaria a subject state By 1185 son Bora lO succeeded bm In 1919 the Pe^nt 
^nlgana had regained its independence and agam party came into power with Alexander Stambi^aky 
Ptehed out Ita boundanes to three seas Under tbe who had closed ^ “P 
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all large estates and gave the lands to the peasantry. 
WTien he was assassinated in 1923 a wave of terror 
swept the countrj-. itlacedonian refugees who had 
flocked into Bulgaria from neighboring countries 
joined with the reactionary government in putting 
down the peasants and the wretched cit}- workers. 
Thousands were thrown into jail, hundreds evecuted. 

In the Second World War 

In 1934 King Boris set up a virtual dictatorship. 
When World War II broke out, Bulgaria at first 
remained neutral; but its ties with the Axis were 
close because of its dependence on German trade. In 
1940 Hitler atiarded it part of Rumania (Dobruja); 
and in 1941 Bulgaria joined forces with the Axis. The 
countrj' was used as a base for the German mvasion 
of Yugoslavia and Greece, and Bulgarian forces were 
sent to occupj' the Greek lands of Macedonia and 
Thrace. Boris hesitated, however, when Hitler tried 
to draw Bulgaria into the nar against Russia. He 
died mj'steriouslj’ in 1943 and a regencj’ was set up 
to govern for his si\-j-ear-old son, Simeon II. 

American and British air raids in 1944 aided 
the Bulgarian “underground” m shaking Germanj-’s 
hold on the countrj'. Anti-Xazi leaders gained control 
of the government and asked the United States and 
Great Britain for peace. During negotiations, Russia 
suddenly declared war on Bulgaria (September 5) in 
order to nin a share in dictating the peace terms. On 
September 9 Russia accepted Bulgaria’s surrender. 

Soviet troops occupied Bulgaria, and it became a 
Russian satellite. Bulgarian Communists put down 
nationalist opposition bj- executions and mass im- 
prisonment, ignoring .Amer- 
ican and British protests. 

On Sept. 9, 1946, the na- 
tion became the Bulgarian 
People’s Republic. King 
Simeon II was exiled. The 
peace treaty of 1947 per- 
mitted Bulgaria to keep 
southern Dobruja, but cut 
off gains seized from Yu- 
goslav and Greece. 

The United States broke 
relations with Red Bulgaria 
in 1950. In 1954, honever, 
both Prance and West Ger- 
manj' entered trade pacts 
with Bulgaria. (See also Bal- 
kan Peninsula; Sofia. For 
Reference-Outline and Bib- 
liographj', see Europe.) 

Bull run, B-xitle of. 

The first major battle of 
the Civil War was fought 
in Virginia on Bull Run 
Creek, 35 miles southwest 
of Washington. Here Union 
and Confederate troops 
clashed on Sundaj-, July 21, 

1861. The next daj-, news 
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that the Union troops were routed was telegraphed 
throughout the nation. The North long remembered 
that daj' as "dark Alondajx” 

The North had e.x-pected an easj' conquest of the 
South, Troops were enlisted for only three months, 
since it was thought that the war would be over in 
that time. The mob of volunteers that gathered in 
Washington had little idea what war meant. Oflicers 
had no time to turn them into a disciplined annj'. 
The X’orth was impatient; the erj- “On to Richmond” 
was raised on all sides. Yielding to popular demand, 
Gen Erwin AIcDonell left Washington with his ill- 
trained troops Julj" 16. Five daj'S later he met the 
Confederate armj- under Gens. Joseph E. Johnston 
and Pierre G. T. Beauregard near the Manassas rail- 
road junction at Bull Run. Vlien people in Washing- 
ton haard that a battle was to be fought, thej’ hurried 
out to iiatch it as though on a holidaj- excursion. 

At first the Union attack seemed to be successful, 
though Gen. Thomas Jackson's brigade stood “like a 
stone wall” (see Jackson, Thomas J.). In the after- 
noon, however. Confederate reinforcements arrived 
and the Union forces were driven back across Bull Run. 
The retreat soon became a panickj’ flight. Northern 
soldiers threw awaj- their equipment and together with 
the civilian spectators fled back to Washington. 

The battle of Manassas, as the South called it, 
conxdnced Confederates that their soldiers were far 
superior to those of the North. This conviction was 
shared by manj- persons in Europe. Although the de- 
feat was a great humiliation to the North it brought 
home the fact that the war was to be a long, bitter 
struggle. A new volunteer 
arraj- was raised, and Gen. 
George AIcClellan was or- 
dered to Washington to take 
command of it (see Ale- 
Clellan). A year later, the 
North suffered a second 
stinging defeat on the same 
field in the second battle 
of Bull Run, -Aug. 28-30, 
1862. (See also Civfl War, 
American.) 

Bunche, Ralph Johnson 
(bom 1904). One of the 
finest contributions toward 
peace after World War II 
was made bj' the grand- 
son of an ex-slave. He was 
Dr. Ralph Bunche, a 
Negro and former college 
proiessor. As mediator for 
the United Nations, he end- 
ed the war between Israel 
and the Arab League in 
1948. This act brought him 
the Nobel peace prize in 
1950 (see Nobel Prizes). 

Bunche became acting 
mediator when his chief. 
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Count Folke Bemadotte was assassi 
nated m 191S Hia task was to work out 
armistices between Israel and each of 
the Arab nations at war Uneasy truces 
hid been decbred.and failure of negotu- 
tiona aould bring renewed stnfe Bunebe 
Rorked with each side separately then 
brought them together to confer lie 
warned that if either side refused to 
agree it would be branded as the aggres- 
sor by all United Nations members With 
tact and extreme patience Bunche set- 
tled differences offered compromises and 
after months of negotiations peace was 
declared m the Holy Land 
Stocky, athletic Ralph Bunche was 
bom Aug 7 1904 in Detroit, Mich His 
father was a barber His parents died in 
1916 and the boy went to live with his 
grandmother in Los Angeles In high 
school he was a persuasive debater and 
was valedictonan of hia graduating class 
He played on the football baseball and 
basketball teams and held many part- 
time jobs to help pay his w ay In 1 922 he 
enter^ the Umversity of California at 
Los Angeles on a scholarship He played 
on the baidcetball team won a Phi Beta 
Kappa key and continued part-time 
work Graduatmg m 1927, he entered 
Harvard on another scholarship and 
took ba master of arts degree in 192S 
There he was aided by ft grant of $l 000 
from Negro clubwomen m Los Angeles 
After a year of teaching at Howard 
University Bunche returned to Harvard 
on a fellowship Th 

ard and m 1931 he 

Scholarship to gather matenals for h s Ph D wes 
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.. „ TKa American hcadqiarters learned that How waa 

a fellowship The nevt year he returne I to ^w , occupy some of the hills around Boston 

1 and m 1931 he was awarded a RosenwaU Field “ ^ Colonel Prescott w as sent out on the 

..holaiship to gather matenals for ha Ph D lhes« jg ^ occupy Bunker HU on a small 

He traveled in Europe and Afnca studying colonies Charles River north of the city 

snd mandates In 1934 he won his Ph D degree and tt,e adjoining Breeds 

resumed teachmg at Howard During the secon riose to the waterfront 

M-orll War Bunche worked for the Office of Stn^c H “ ^ „ of 17 the Bnta^ere amared 

Services In 1945 be was a State Department dde . "g Breed s H.U The ^-.els m 

gate at the formation of the United NalioM m ^ rt,.^rt>or imraed atcly began bomterdmg ‘he fort fi 

Francisco HejomedtheUnitedNationssUffinl9 _»on Later in the day the British troops a 

In 1930 Bunche marned Ruth Hams wJm GewralPutn^ 

been a student in one of his classes at Howard Umver ™ ommand Don t fire until you can ^ 
sty They had three children After his «rvice m of their eyes 

Palestine he became principal d rector of the Un tknafewyardsof the fort fictions 

batons trusteeship department “ S^wXm the redoubt Jhe tot ra^ were 

Bunker HILL. B.ttle or The first Xeddown The others ^at a h^ty A 

of the American Revolution was fought at Hnid time the Bnt sh charged - „ -vhausted 

HiUJunell 1775 Twomonthshad^ss^o^J® ^renumei silent 

battles of Lexington and Concord had Hw patnots fought c “ Hill leaving 

epint of revolt m the American Colonies T1 were slowly forced to retrea 

reached Cambndge to take command of the army 
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killed and 304 wounded. Nathanael Greene said, “I 
wish e could sell them another hill at the same price.” 
Today a granite shaft 221 feet high stands near the 
spot where the gallant General TVarren fell just as the 
retreat began. The cornerstone of this “Bunker Hill 
Monument” was laid by Lafa5'ette in 1825, the 50th 
anniversarj' of the battle. The monument « as dedi- 
cated in 1843, with an oration by Daniel Webster. 
Bunsen, Robert Wilhelm Eberh.\rd (1811-1899). 
Our gas-bumiag stoves, as well as the common blow 
torch and gas or gasoUne lights which use Welsbach 
mantles, are all monuments to Robert Bunsen, a Ger- 
man chemist. We also owe largely to him the method 
of spectrum analysis which gives us information about 
the constitution and the mo- 
tions of the stars. He w as one 
of the founders of organic 
chemistry. And at the very 
outset of his career he dis- 
covered that ferric (iron) hy- 
drate is an antidote for arse- 
nic — a remedj- which is stiU 
standard. 

Bunsen was bom at Got- 
tingen. His father, a univer- 
sity professor, gave him a 
thorough education, and in 
1836, after discovermg his 
arsenic antidote, he became 
a teacher of chermstrj' m 
Cassel. At that time organic 
chemistiy w as in its infancy, 
and chemists were concerned 
with the question whether 
inorganic elements such as 
metals could be combined 
with organic compounds. 

Young Bunsen proved that 
they could, by sk years of 
brilliant studies devoted to 
organic compounds of arse- 
nic, now called cacodyls. In 
the course of his investigations, he lost the sight of 
one eye in an explosion and nearly died of arsenic 
poisoning. 

During the same period he discovered a way to end 
the tremendous waste of heat that resulted from the 
methods then used for burning pure illuminating gas 
(see Bunsen Burner). 

^ In 1841 he began studjdng electrolj'sis, with his 
invention, the Bimsen cell, which contained carbon, 
zinc, and sulphuric acid. He obtained metallic mag- 
nesium, and by burning it produced a brilliant light 

a discoverj’ which is now used in the photographic 
flashh’ght. To measure the strength of such lights, he 
ini ented the grease-spot, or oiled paper, photometer 
(see Light). 

Bunsen became a professor in the Universitv of 
Heidelberg in 1852. From 1855 to 1863 he and one of 
his students, H. E. Roscoe, made important studies of 


the chemical effects of light. Bj- 1859 he and the 
university’s professor of physics, G. R. Kirchhoff, 
w ere wmning success in Bunsen ’s most important con- 
tribution to science — organizing the science of spec- 
troscop}-, wherebi’ we can learn the chemical character 
of e\en the most distant stars (see Spectrum and 
Spectroscope). With this new method Bunsen dis- 
covered the chemical elements caesium and rubidium. 

Bunsen invented the filter pump (1868) as well as 
the ice calonmeter (1870), and the vapor calorimeter 
(1887) — instruments used in measuring heat. 
Bunsen burner, in studjung the composition of 
gases given off by blast furnaces. Robert Bunsen dis- 
covered that from 50 to 80 per cent of the heat energj’ 
m gas was being lost. He 
attacked this problem and in 
1855 announced a riTie of gas 
burner wliich would save most 
of this waste heat. This 
burner bears his name, be- 
cause it was long thought 
that he invented it. But 
Bunsen was not the actual 
m\entor. for the principle 
was understood and used pre- 
\dously by Peter Desdga and 
Faradaju Bunsen’s contri- 
bution was to prove its value 
to the world. 

The principle is used to- 
day in laboratories, on all 
gas cook stoves, and in most 
gas furnaces. To understand 
it we must e.vamine the na- 
ture of combustion, or burn- 
ing, in simple flames. 

Parts of a Candle Flame 

The burning candle illus- 
trated on the opposite page 
is a good example of a simple 
flame. Alost of the flame is 
brilliant; but at the base we 
see a cuplike bluish zone, and the edge of the flame 
elsewhere is also bluish. Inside the flame above the 
wick is a dark cone. 

These zones are caused by the course of combustion 
within the flame, or the union of oxygen with the fuel 
(see Fire). The fuel in the candle is melted wax or 
tallow, which consists of hydrocarbons (compounds of 
carbon and hydrogen). Union with oxygen in the air 
changes them ultimately into carbon dioxide and 
water vapor. Complete combustion, as seen at the 
edg^ and the base of the flame, produces only a faint 
bluish light. But there are two stages before combus- 
tion is completed. 

Just above the wick, the heat changes the fuel to 
gas. But the gas fills this space, and no oxj'gen can 
reach it. Hence the gas cannot bum, and this zone is 
dark and relativel3' cool. Then, as the gas works 
outward, oxj’gen becomes available and burning 


.J* 



ROBERT W'lLHELM BUNSEN 


FLAMES COMI 


starts It Ls incomplete hDwe\er and one resilt la 
the release of tin> carbon particles from the 1 jdro- 
carbons The«e particfes become hot enou;^ to glow 
and cau'e the characteristic yellow light wl leh rve sec 
it the edges comiustion is completed Usually 
some carbon particles remain unburiied and pn«s off 
as smoke soot or lampblack 
Wecan prose as Sir Irancis Bacon 
did long ago that the dark cone in- 
side the candle flame is cool lie 
thrust the tip of a pointed featiier 
quickly into the center of the cone 
tfost of the feather took fire imme- 
diately but the tip did not 
flow Bunsen Improved Cornbiiaiton 
It s\e light a jet of gas coming out 
ofaplainpipe it burns with a brij,!it 
fisme like a candle But this flamo 
n not \ ery hot The glowing carbon 
particles and the snot that escapes rei>- 
resentawasteoffuel Bun-sen a rem- 
edy was to mix about three volumes 
of air with one of gaa hf«n the gas 
ass Ignited Thu« combustion could 
occur throughout the entire flame 
This IS done by bringing the gas in 
through a email nosile (a in the dia- 
gram) whichendsinsidealargertube 
One or more openings or ports in tl e 
larger tube admit air near the tip of 
the gas noaale and the upward rush 
of gaa sucks in the needed air through 
these porta \ movable collar makes 
the air ports la^er or smaller and so 
regulates the proportion of air m the 
mixture some burners have re^u 
latOTs m the ba«c 

Parts of a Runsen Flame 
As the mixture of gas and air 
comes out at the top of the lighted 
burner it travels some distance up- 
ward before It becomes hot enough to 
take fire This is indicated in the 
diagram by the first inner cone 
where the temperature is relatively 
low (about Cr0° F ) Around this cone 
combustion starts violently, ptoduc- 
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ter temperatures than the Bunsen burner and blow 
torclies including tho^e burning gas. gasoire vapor 
acetylene or hydrogen use the Bunaen principle 
with air or lure oxygen aupolied undcrhigh pressure 
The burner ot anord nary gas stove is supphed with 
air thiXH^ ports near the octcock or valve By do® 



mg these with vour fingers j m c 
ob erve how the flame would bum 
without its preliminary air supply 
Bunting Among ti e most beiuti- 
lully c lored birds are the plump 
stocky little buntings common 
throughout Europe ai i\urthAnei 
ica ^lany of them are fine singers 
and all are valued by farmers for the 
need seeds they destrov Thev budd 
their nests ot dried grasses and leaves 
on the open fiel U or in low' busies 
The purj lish blue indigo bui t ng 
or indign bird s a tan ilnr sum 
mer resident of eastern United 
States It IS about 6vw inches 
long All summer long, it sings 
Its canary like song from 'ome high 
treetoji The female is brown tinged 
with blue on wings ai d tail 
In tl r souti em and western states 
are tl e bea itiful las ill vaiied and 
painted buntings Tl e pamted b int- 
ing IS brilliantly ooloreii with bright 
red under parts dull red tail and 
rump purple head and neck and 
yellowish green back The lazuli 
bunting si ales from turquoist blue 
to grc»msh blie with brown farea»t 
and Sides The var ed bunting has a 
purple held with back aid mder 
parts of plum red 
In the central states a modest little 
bird with yellow breast and brown 
and black streaked back chirps fiom 
weed stalks ot pasture femes Heis 
the dickcivsel, or black throated 
bunting The lark bunting which 
nests on tiie western plains frora 
Canada to Kansas is the state bird 
of Colorado He is black with white 


- . .v r>.ti«lies and white barred tail Thewhite-- 

mgasecondconeofbluefiame Here the carbon in the wing pa Arctic winters in eouthern Can 

ga-^ee ta^ oxygen from the air with which the ^ eastern Umted States The ‘ bay wuiged 

muted It wiU also take oxygen from subxtanccs held M veener st arrow, is not a true bunting 

m the zone For example it will take oxygen fr^ , ‘ 

pper oxide and rerfiioe it. to oiire cooner For this 


copper oxide and reduce it to pure copper For this 
res-'on this zone is called the reducing cone Around »fa 
t P U the hottest part of the flame fabont 270tFr ) 
‘0 the third or outer cone of the flame the 6*9 
kaa all the oxygen it needs Substances healed bw 
^ite with any free o^gen that may be available 
flence this is called the oxidmng fame Its t^- 
Perat ire decreases gradually toward the flame sedge 
Only blow torches and the electric furnace p\cl«ot' 


3 not a true bunting 

famdiar birds of this group are the 
ifo cirl snow and reed buntings the yellowhara 
eis and the ortolans whichare taken in netsforfood 
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The INSPIRED Tinker Who Wrote 


B UNYAN, John’ (162S-16SS) 
More than two and a half 
centuries ago, a poor tmker 
“dreamed a dream” in the jail 
■vihere he spent 12 years of his 
life for his religious beliefs. This 
dream he made into ‘The Pil- 
grim’s Progress’, a stor}’ of such 
unii ersal appeal that it has been 
translated into more than one 
hundred languages and still de- 
hghts both old and j oung in all 
parts of the w orld. 

John Bunyan, the author of 
this i\ orld masterpiece, as bom 
m the village of Elstow, near 
Bedford, in England He came 
of an old family that had held 
land in Bedfordshire as earh* 
as 1199, but had not ri‘^n m 
the social scale. His father, 
Thomas Bunyan, was a tinker, 
\i ho made and mended pots and 
kettles He sometimes n orked at 
the forge beside his own cottage, 
and sometimes went about the 
countryside from door to door. 

John was brought up to his 
father’s trade, but he i\as more 
fortunate than most bovs of his 



John Banyan was “fall of stature, strong-boned 
though not eorpnlent, had somewhat of a ruddy 
face with sparkling eyes, wearing his hair on his 
upper Up after the old British fashion. His hair 
was reddish, his mouth moderately large, his fore- 
head somethmg high, and his habit always plain.” 


class in being able for a short tune to attend grammar 
school in Bedford. He was fond of mischief and of 
games and sports, particularly playing bonis and 
tipcat and dancing on the i-illage green — di\ersions 
which later his Puritan conscience held sinful. Reck- 
less, high-spirited, and imaginative, he had a ready’ 
tongue, nhich too often found expression in lying and 
sn earing. “Even as a child,” he says, “I had few 
equals in cursing, swearing, lying, and blaspheming 
the holy name of God.” At the same time a strong 
undercurrent of relipous feehng often 
filled his mind with remorse and terri- 
fying XTsions 

An Age of Civil War 
The period was one of great political 
and religious strife Bunyan n as bom 
in the year in which the House of Com- 
mons extorted from the tyTannical 
Charles I his signature to the Petition 
of Right, a landmark in the long 
stmggle between the English people 
and their kings. He died just before 
the outbreak of the “glonous revolu- 
tion of 1688 ” Between these two dates 
occurred the bloody chdl nar, the es- 
tablishment of the Commonwealth un- 
der Cromwell, the restoration of the 
monarchy under Charles H, and finally 
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the attempt of James H to re- 
establish Catholicism as the 
national religion. 

MTien he was about 17, Bunyan 
enlisted in the Parliamentan 
army and sen ed for nearly three 
years. He does not seem to hai e 
been greatly affected by the war, 
though it stored liis mind with a 
multitude of military scenes and 
pietures w hich he later used with 
telling effect in his books. Not 
long after his return from the 
war, when he was about 20. he 
married an orphan girl, who=e 
name we do not know. “This 
woman and I.” Bunyan tells us, 
“came together as poor as poor 
might be, not ha\-ing so much 
household stuff as a dish or spoon 
betwi-x-t us both.” The young 
wife’s sole dowry was two books, 
‘The Plain Man’s Pathway to 
Heaxen’, and ‘The Practice of 
Piety’’, which her father had left 
to her. 

Awakening of Religious Feeling 
These books awakened Bun- 
yan’s interest in rehgion He 
passed through a long period of 
intense spiritual conflict, the story of which is told in 
his ‘Grace Abounding to the Chief of Sinners’. One 
Sunday, he tells us, after he had listened to a sermon 
on keeping the Sabbath, his conscience was greatly 
troubled; yet he went out to enjoy liimself as usual 
with the game of tipcat. Suddenly, just as he was 
about to strike the “cat,” a X'oice seemed to say to 
him, “kVilt thou leax’e thy’ sins and go to Heax en. or 
haxe thy’ sins and go to Hell?” He looked up to 
HeaXien and imagined he saw Christ looking down 
sternly’ upon him. But fearmg that he 
had already’ sinned beyond all hope, he 
despierately’ returned to his pleasures. 
After a long struegle, light broke 
through the dark clouds, he felt freed 
from his burden of sin and doubt; he 
was filled xvith peace and xrith confi- 
dence in God’s mercy. 

Meanwhile he had begun to read the 
Bible and had joined a little congrega- 
tion of nonconformists. Before long 
he was preaching in the x-illages around 
Bedford with such fervor and eloquence 
that people flocked to hear him. When 
Charles II was recalled to the throne 
in 1660 and the established English 
church came back to pow er, he 
rested for disobeying the laws probib- 



drawing of Chnstias» hero of 
‘Pilgrxm's Progress’, end the draw- 
ings on the next page of other char- 
acters from the book were done by 
Charles H- Bennett. 
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wilA brief mterv ata of liberty ^ At anj time I» uiirI t The Pilgrim s Progress 
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Iiai e gamed ha frcciiom 
by promising to gne up 
preaehiag but 1 e said 
If you let me out to- 
day I imU preach again 
tomorrow Hardest to 
bear i\as the thought of 
I IS family 8 auffenng 
Ills first uife had died 
and jurt before his ar 
rest 1 c had mamed 
ai otl er noUe-bearted 
woman &1e cared ten 
dcrly for hi3 four email 
children oi e of tl em a 
Io\ pd p«pecnU> W'hile 


a exciting adventure 


story and at the 
t me an allegoiy of the 
human aoul— ita etrug 
gl 8 temptations suf 
fenngs and final ealxa 
tKMi Tho story tells 
how Christian thelero 
boaeddo naithabur 
den of sin upon his back 
flees from the City of 
Destruction and starts 
on a pdgnmage beiet 
nith many penis After . 
biingahn^tsunkmthe ^ 
mue of the Slough of 
Despo id he laboriously follows the straight and 



be au| [jorted himself and Ins family h> row path uptbelliU of Diihfulty He goes down into 
Tl e rest of hia time le spent tie Valley of Hum bation where be battles with tl e 

B reading the liiblc and Foxe a Rook of ; -55- ) foul fiend ApoUj on aud into the still 

yrs in preaching to the other pn»- ( 1 more awful Valley of the Shadow of 

oners and in writing religious books ' I - . .... 

sad papers 

tho King suspended 
^ j h ^ against religious dis'enters 
tod Bunyan was released Three years 
»ter he tv as again put m prison for a few 
montto It was probably during thus 
fCMd impnaonment that he wTote the 
part of Tho Pilgrims Progress 
^a* published in 1078 
to the last years of hie life Cunyan 
^oa increasing fame both as a preacher 
uMawnter Although he freriuently preached m 
eigaoonng towns and even in London he was never 
“po*' f 0 gi\ e up his belot ed congregstjon ut 
Mforil where he found his greatest happiness in 
‘‘toustermg to his people snd quickemng the r real 
Acharactenslicaclof 




kindness finally cost him 
htalife Whileonsjonr- 
ney to London be tr^v 
eled some distance out 
of hii way to reconcile 
an estranged father and 

a and was caught m a 


Death He passes tlirougl V anity Pair 
with all its worldly allurements is held 
captive bv Giant Despair m Doubting 
Castle and at last after crossing the 
bnd‘’elc s River of Death is received 
111 ll e Celest al City The cl uaeters 
that Cluj. tun meets along the way rei>- 
resent abstract qualit ea and defects 
virtues and vices as we can tell from 
their names—Ob tinate riiahlc Hopo- 

ful Faithful Mr Worldly Wiseman 

Talkative and all the re t— yet 
most of them are al 0 real human beings w ho act and 
talk like the men and women Bunyan knew They 
speak m the eaaple Lvely humorous language of the 
common people 

It was a happy aceidmt for the w otld that Buuj an 
bad little education and r 


knew Ihoroudily ‘^'dy 
one book-^he English 
Bible The King James 
Verson of tiie Bble 
published 17 years be- 
fore he was boni 13 the 
noblest work of English 
|guBe Bunyan lived 
in the Bible until its 
voids became his own 
The spintual struggles 
and vis»ii3 pictured in 
real to 



drenching n 
lent fever seized him 
and he died in Lmdon 
Aug 31 1688 in his 
6(Kh year 

Obtiuui ‘The PilgrimU Progress’ P*^ \ , “• 
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sion of reality, and because he could tell a story with 
dramatic and moving vigor, Bunyan paved the way 
for a kind of literature that had not yet taken form — 
the nov^el. Some critics, indeed, consider him the 
father of the English novel. 

Of Bunj’an’s more than 60 published works, the fol- 
lovring are the best known: ‘Grace Abounding to the 
Chief of Sinners’ (1666) ; ‘The Pilgrim’s Progress’ (Part I, 
1678; Part II, 1684); ‘The Life and Death of Mr. 
Badman’ (1680); ‘The Holy War’ (1682). 

A good biography of Bunyan is the one bj' James 
Froude, in ‘English Men of Letters Series’. 

Bunyan, Paul. The outstanding figure in American 
folklore is tliis legendars’ hero of the lumberjacks, a 
gigantic man who once ruled the whole continent. 

The real Paul Bunyon (spelled with an “o”) was a 
French-Canadian who took part in the Papineau uji- 
rising of 1837. After the rebellion he operated a lum- 
ber camp, and his crews told marvelous stories of his 
strength and brav'ery. These anecdotes fired the 
imagination of American lumberjacks, who delighted 
in their dangerous occupation and thought of them- 
selves as a race apart from common men. They 
seized on Paul as a hero to personif}’ their coloiful, 
hearty, e.xoiting life. But first they had him cross 
the border into the United States, anglicize his name 
to Bunyan, invent loggmg, 
and then start on his career of 
unmatched exploits. 

By 1860 PaulBunyanhad be- 
come a legendarj' American 
hero. Gathered about the bunk- 
house stove the jacks vied 
noth one another in adding ex- 
aggerated details to the grow- 
ing saga. As lumbering spread 
from the Maine oods to Mich- 
igan, Wisconsin, Minnesota, 
and on to the Pacific North- 
west, each part of the country 
hailed Paul as its oum and con- 
tributed local V'ariations. 

The Amazing Exploits 
of Paul and His Helpers 

01’ Paul was pictured as a 
t 3 ’pical lumberjack, but might- 
ier than any modem man. He 
towered above the tallest trees, 
covered 24 townships at a 
stride when he was in a hurry, 
combed his curlj' beard with a 
j'oung pine, and could let out 
a bellow that would cause a landslide on Pikes Peak. 
His best helper was Babe the Blue 0.x, who measured 
42 ax handles and a plug of tobacco between the horns 
and who could pull an:^hing that could be “hitched 
onto. Johnny Inkslinger, the bookkeeper, was 
another iuv'aluable aid to Paul. He figured away with 
a fountain pen made from a rubber hose attached to 
a barrel of ink— and it took a bucket brigade of 30 
men to keep the barrel filled. 


Paul left his mark on the map of the whole United 
States. The Great Lakes he made as reservoirs for 
Babe's drinking wafer; the Alleghenies and the Rockies 
piled up when he dug a ehannel for the ^lississippi; 
Puget Sound was intended as a grave for Babe; and 
Kansas is flat because Paul hitched Babe to it and 
turned it over to make good com land. 

Paul Bunj'-an ruled over the uoods from the Blnter 
of the Blue Snow until the Spring That the Rain Came 
Up from Cliina and discouraged his heioic lumberjack' 
so badly that they became oi dinary men again. 'ITien, 
his work ended, Paul disappeared into the forests. 

Foi manj' j-ears the tales were told only b.v word of 
mouth. As storidelling began to die out in the camp=. 
interested listeners decided to preserv'e the Paul 
Bunj'an stories as specimens of American folklore 
Some of the stories were published in 1914, and since 
then manj’ books have appeared. A discussion of the 
tales, from the jioint of view of storj-telling, and a 
bibliographj’ of some of the important collections are 
given in the article Storjiclling (see also Folklore) 
Burbank, Luther (1849-1926). Because Luther 
Burbank developed more than 220 new varieties of 
trees, vegetables, fruits, flowers, and grasses, he wa® 
popularly known as the “plant wizard.” His varieties 
w'ere better and hardier than the plants from which 
he developed them. They in- 
cluded a plum without a seed, a 
combination plum and apricot 
he called a “plumcot,” a white 
blackberrj’, a thornless beny 
bush, and cacti without spines. 

Luther Burbank was bom 
iMarch 7, 1849, on a farm near 
Lancaster, Mass. His father, 
Samuel Walton Burbank, mar- 
ried three times and had 15 

children. Luther was the third 

child of his third wife. Luther 
was a small, shj' student in the 
neighboring one-room school 
taught bj' his half sister. He 
later attended an academy. 

Even as a young boy, Luther 
was interested in nature and 
mechanics. He wondered why 
some plants grow under water 
and othere above ground. He 
made a steam whistle out of a 
willow stick and an old tea 
kettle, and before he was 15 
years old he made a steam en- 
gine for his rowboat. His imcle, Levi Sumner Burbank, 
head of a department of a Boston museum, often 
visited the big Burbank farmhouse. From his imcle 
and from his uncle’s friend, Dr. Louis Agassiz, 
Luther learned many mysteries of nature (see Agassiz). 

When Luther was 15 j'ears old, his father sent him 
to work for another uncle in a Worcester plow fac- 
torjx He invented a way of doing his work 30 times 
as fast as it had been done before. 


THE “PLANT WIZARD” 



Bm-bank’s pa^nt genius created many new 
and better plants. Here he inspects a stik of 
flowers from his SantE Kosa gardea. 
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Luthet 9 father died and he and his mother and his 
jouDger brother and sister moved to a smalt farm in 
(he little town of Groton Here he rai«ed vegetables 
for the Lonetl market Wien Luther nas 21 be 
(earned from Cliarlea Darwin’s 'Animals and I’Uats 
ander Domestication' t( at better pi vnti could be dc 
through erffction and new aarietics treilcl 
(Irougfi (TOS^6rc«(f»ng or A yhridiMtMn («fc Plant Ijfe 
fuhhead How Men Improae Plants ) 

Burbinis fir^t succes'-ful plant was doiHoped 
through selection Potatcics are grown by planting 
pieces of potatoes lii\ung eyes Only nrely will 
s potato plant »ic\e(op sec U abo\'e ternund Bur 
baaJc s sharp ej-es found a potato see 1 lall on a j Uni 
m hi9 garden lie planted its 23 seeds in a epeeial 
plot iarb seed grow a different kind of potato 
&omp were poor withered thing* and some were no 
better than the coraroercul {lotalne* al/wdy grown 
But one produced many large firm potatoes Bur 
tunic replanted thf'e an 1 reaped fl email harvest of 
fine potatoes. He offered the crop to a seed dealer 
The dealer after testing the new potafoe* paid 
Hurhank $150 for the right to market them 
Burbank determined to eepenment with pfant 
growth and he chose Stnta Rosa Calif , as the pUce 
because there he could grow plants the year around 
In Santa Rom he supported himself by working at 
oddjob8,aodl3ter atanursecy In his spare tune he 
erlihl rtird a sraal! nursery of his own 'Ibis was very 
lucee^fuj aadheacquiredmoroland Oecauschewa.* 
niore interested in rreaticg new plants than m mvk 
wg money he turned h holly to evpenmcntvl growing 
During the succeeding years Burbank aJlhou^ 
Mvw ftry well «ldom earned on fewer than 3000 
titpcnoentsatanyonetime Andthem^vidualplante 
to these expenments ran into the hundreds 
ouhousaad! Atonetime bygraftmgsmallbranchcs 
^ grew SOo cufferent kinds ol chemes on one tree 
fo obWia foreign plants /or his expenments he cor- 
responded with grow ere all over the world 
Isutbauks most extenaive work was with plums 
berries and lilies In 40 years he developed more 
|ban 40 vanetiPs of plum.* In 35 years of work with 
b^es he developed ten new varieties including the 
'"'hjte blackberry In 16 years of work with Iihe* be 
Developed several new forms He also grew new forms 
o'^es and the giant Shasta and Alaska daisies 
Burbank laamed twice but had no children He 
wied chifrfren however and yearly welcomed a pd 
5™B&ge of Santa Rosa school children to bis farm Be 
ivas iUD’'e of a practical grower than a scientist Much 
01 the valuable data he gamed through his e-Qjennienls 
^ere lost and those that remain have never been 
^^rly evaluated and catalogued Burbank died at 
^ Santa Rosa home on April 11, 1926 „ 

BTOGoyNt Lieot Gen John (1722-17«9 ^ 
^U9h general John Burgoyne is best remembered a» 
living surrendered hia army duneg the AmencsB 
elution to General Gates at Saratoga H« wa* * 
Mursgpous well liked eoramander a social h^t o' 
bbndoo and a popular librettist and playwr^t 



Ke was the son of Capt John Burgoyne a London 
man of fsshion and the grandson of a baronet At 
Bestminster School he became friendly with Lonl 
Strange eldest son ot the Earl of D*rby this friend 
ebp served him well throughout Im life Burgoyne 
entered Ibcflitny la (“40 UTien hewas 21 years old 

he elope 1 w th the * s- 

OENERAt J«fN BURCOVNE The 

match was r| sapproved 
bv the Earl of Derbv 
Hegavetheyouigco i 
pie very little finantul 
Bid Burgoyne resigned 
and moved to France 
where he could live 
more rhcaoly 
After seven years he 
was lecoaciled with 
his father in la \ who 
'vy'iakw helped him rc-erDte’ 
the army He served 
y ’*^1 notably m Trsnee and 
t /f V. y ..,1 ^ Rortugal HerenumeO 

this Bnusii **sef*i isiren^ersd la the army and was 
ftbtfwracSintcga elected to Parluitcnt 
There his cluef lOterMts were the lore gn pohev and 
the war office He was appomted eoveraw of Fmt 
Willuam a profitihle post w * little lespowabilg 
and eolhusuatiuHy entered London society Hc 
lomed fashionable clubs and became an amateur actor 
and a reckless gambler In 1772 he was U 

m»,«, E.«OTl I« 1115 ki. ol tk- Ook. 

was presented in loTjdop n * _ .«i 

Inthetioegof 1775hewasorderedtoBn ton and 
m TtX U. H.9 wife died while he wa.* in 

Canada Datgoyte tetmned to London and dn-w up a 
dUo that called lor a large English force to attike 
^Ov (tom Cana la to a meeting with a force dnv 
^rtXmN'’* 'orkCity Thepfimoasappiovel 

aodhewasgiveocomioaadoftlienorthpmormy 

Bu^ eUite'i eo^thward. with a smal poorly 
UUigoyuc , fi^T He took CrowTi 

^1 nd^Mnderoga^ Ihs rewaid was promotion 

^nr'rtK“N“YS 

to tta balU. ot 

JSi'^r^.S^fSdtbeHudaon The Americans 
t VO defeat* at Freeman a Farm 

to w Soraloso Ho I JoHo 0™“*' 
SiS"? ooo to 1« kltor 

•tTiSiopoool”"™ ftooiutota 
pe tteires ^ ^ popular amger, Susan 

S’S’rtotaftooUteli oteoittioo Bit 

KSSo?",Stoh.to.otD.tb, 
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Burke, Edmttn-d (1729-1797). If Britain had 
adopted the wise and moderate policies that Edmund 
Burke advocated, the historj' of America might have 
been very different. During a bitter debate in the 
British Parliament on the question of taxing the 
American Colonies, one of the members hotly asked, 
“Should not America belong to this country’?” Burke 
replied: “If we have equitjy wisdom, and justice, 
it belong to this country; if we have not, it will 
not belong to this country.” Again and again tliis 
Irishman rose in Parliament and fought for the prin- 
ciples of justice and liberty. His magnificent addresses 
‘On Conciliation vith the Colonies’ and ‘On American 
Taxation’ are read and studied today. 

Bom in Dublin, Ireland, and educated there at 
Trinity College, Burke came to London to study law. 
His ‘A Philosophical Inquiry into the Origin of Our 
Ideas of the Sublime and Beautiful’ brought him 
recognition as a philosophical writer, and he became 
a member of the famous literary group of which Dr. 
Samuel Jolmsoii iias the leader, Johnson once re- 
marked that “no man of sense could meet Mr. Burke 
by accident under a gateway to avoid a shower, with- 
out being comdnced that he was the first man in Eng- 
land.” Burke was soon able to support himself by his 
literary work, especially his reriew and commentary 
on public affairs which appeared in a yearbook, the 
Annual Register. 

In 1765 Burke became private secretary to Lord 
Rockingham, the liTiig prime minister. The ne.xt year 
he was elected to Parliament. He never held high 
office, but he at once became prominent because of 
his wide knowledge and his penetrating judgment. He 
was not a great orator, but his speeches — which were 
often long essays — have become classics. 

_ Burke sharply criticized misgovemment and corrup- 
tion at home in such pamphlets as ‘Thoughts on the 
Cause of the Present Discontents’ (1770) and ‘On 
Economical Refoim’, ten years later. He was a con- 
servative thinker in many' ways, belie^mg in ordered 
change. ^Uien the French Revolution m 1789 brought 
a ^sudden overturn of the French monarchy' and a 
reign of terror, Burke was a mgorous critic. Liberty', 
he asserted, “is inseparable from order.” His famous 


EDMUND BURKE 



This British statesman vigorously supported the 
cause of the American colonists in Parliament 


‘Reflections on the Revolution in France^ (1790) 
stimulated Thomas Paine’s equally' famous reply, 
‘The Rights of Man’ (see Paine). 

Tonard the end of his political career, Burke 
came forward as the champion of the people of India. 
He moved the impeaclunent of Warren Hastings, 
governor of India, whom he charged nitb plundering 
the hapless natives (see Hastings, Warren). In this 
great trial Burke’s attack on Hastings seems to ha\e 
been unreasonably' harsh, although the East India 
Company' was shown to have been guilty' of much 
ruthless exploitation. 

In the last years of his life, Burke was nearer 
to the Tories than to the Whigs, with whom he had so 
long been connected. King George HI n'ished to make 
him a peer. Before the title was conferred, Burke 
lost his only' son, whom he loved deeply. “The stomi 
has gone over me,” he wrote, “and I h’e like one of 
those old oaks which the late hurricane has scattered 
about me.” A pension was all he would accept. In 
1796 appeared one of the best of his writings, the 
‘Letters on a Regicide Peace', It was an attack on 
the efforts to make peace with revolutionary' France, 
He died the ne.\t year. 


BURMA—LAND of RICE and PAGODAS 


JDURMA. Long before a 
■‘■'ship reaches the hot 
coast of Burma, it enters a 
mud-stained sea. The mud 
comes from the rivers, 
which are loaded with rich 
soil washed do wn by heax-y 
rains from the Burmese 
uplands. These conditions— warmth, good soil, plenty 
of rain explain why' Burma can grow huge crops of 
rice and support a large population. 

Another symbol of Burma looms up as one nears its 
great seaport Rangoon— the gilded spire of the Shwe 
Dagon Pagoda. This towers higher than the dome of 


Elf OTr ./Ireo, Po^u/orion.— north to sonth, about 1.250 miles- east to it. n -t-l Wochino- 
west. a^ut 620 inUes. Area, about 260,000 siiuare miles. P^ila- Capitol at U amino 

ton It is the greatest of 

ai^fe.-Monsoon true. Aimual fuecipitation on seaeoasts, about 

im siopes {Arakan, TenasUrim). the many' pagodas trial not 

n.. UDOnt 20 .. < * i . tT — / 


ahSnf 20? ' u mountain slopes {Arakan, TenasUiSj), the man3' pagodas that dOt 

aptmt 200 inches; m central basm, about 20 inches. Temneratore ai. i j 4 e\f fhp 

mean 79« F., range io»: at MandaSf, the land and _teU Ot me 

faStotender-h^cd' 

Buddha, with its teadi- 
ings of peace, kindness, 
and the sacredness of life. Those who know the 
Burmese say' that there is no kindlier, happier people. 
Birth of the Burmese Republic 
On Jan. 4, 1948, crowds of joy'ful citizens marched 
through the streets of Rangoon, the capital, shouting, 
“We are free! We are free!” On that day' Burma cut 



BURMA 


Its ties with the Bntish Empire and became completely 
independent But the birth of the republic as marked 
by sharp sfniggtes for power among rival political 
parties At the same time the Durmc'e peo^e wore 
Ii'aming the first hard steps of self gos'Crnmcnt. 

The Burmeee Land and Peonie 
Burma is mostly a senes of parallel mountain 
ranges, which extend south from Tibet until they dip 
heneath the Bay of Bengal (for map, see Indo- 
China) In the west the Arakan range, With fioroe 
l(J(W0-foof peaks, raises a rampart against In lia, 
the northernmost portion is called the Knchin 
Hills Along the eastern border runs the moun- 
tain backbone of the Indo-Chinese and Atalay 
pemnsiilas In the northeast this forms the Shan 
plateau, about 3 000 feet above sea level 
anddeeplycarvcdbj nvervalleys Farther 
South it IS only a sharp rulge siparating 
the narrow coastal diatnct (Tenasscrim) 
from Siam fThadand) In central Burma, 
betwren these ndgea, are the Pegu Yoma 
hiUs Their highest point is an extinct 
volcano, Mount Popa (5,000 feet). 

Sloping up to meet the Himslay- 
u Burma reaches its highest m 
the north, a^ut 19,700 feet. 

To the wc«t of the 
Pegu Yoma runs Bur- 
mas greatest river, 
the Irrawaddy, with 
Its mam branch, the 
Chmdwio To the 
east are the Sittang 
and the Salween All 
tbee nvers have filled 
their lower vsllejs 
with nch soil ftoni 
the uplands, and to- 
gvther they ^ve built 
a great delta out into the Ba> of Bengal The 
mountain barriers explain much of Burras s past 
The high bamer m the northwest hampered inuni- 
FatiQn from India and prevented conquest The 
population of Mongolian stock baa drifted m from 
Greater Chma ever since prehistoric tunes But, 
because they are so near to India and even for a time 
formed part of the Indian Empire, the people are 
more Indian than Chmese in their culture 

The Oifferences among the people correspond €lo»«ly 
to differences in the land The most advanced rt 
Ilem, the Burmese, live in the fertile lowlands and 
roake up three-fourths of the population The high- 
lands are held by less ailvanced peoples— the 
on the Shan plateau, tlie Kachms in the far no^ 
tw Chins m the west, and the Karens on part ol the 
^kan range, m the Pegu hilU, and on the Thatlaiui 
irontier 

The hill peoples hve in stockaded villages, 
P«c(iae rude farming They believe in nature ^ 
“d magic and they hunt heads when they can Tn® 


most accessible of them, Ihc Karens have been the 
most responsive to Christian missionary efforts. 

Climate, Plant* and Animals 
“nie nstnral life is dominated by the monsoon di- 
matc From October until February the coo! rainless 
winter monsoon blows from ttie nonneast A hot dry 
aesson follows until the wpt monsoon bursts from the 
southwest m late May or early June Then the sea 
cnaats and southwestern mountain slopes are 
drenched with ram But the central mlennr 
setwned by the Arakan range rruy get onW 20 
inches in a whole 3 ear The higher Shan plateau 
receives a little more Temperatures range from 
fully tropical at sea level to cool on the moun 
tains and 10 the Jar north 

Tlie spacoasti are blanketed with own 
grove foresU and a tangle of creepers (ice 

Mae^ve) Immediatelvabove tidewater 
the mangroves give wav to other tropical 

trees ThesccnntimieuptoS OOflfestabove 

sea level This mne 

SHWe DAGOV 
PAGODA 



furnishes the tunber 
trees tbe teak and 
thepMugsdo Higher 
up, oaks and chest- 
nuts appear and then 
pines El ewhere the 
central Man lalaybv- 
Binisdct with thorn 
bushes and cactus In 
the dry '•eason even 
along the great riv or, 
the yellow earth be- 
enmes cracked The 
river runs low and 
boats may be strand- 
ed fur months 

The animals include 

_ gibbons, monkeys. 

.str St 

„ow the B^a, because it 

Crowded countries ^ has as ares nearly 

seems “ ‘SL ■ttt.Stp.puM.on .bo». .,»■ 
to U«t "/ i ® by mbl.ru In 

duce a surplus of «« ^ ^buckwheat, m keeping 

wjthtbelandsvari d steaming r^- 

tW^dcltas and the sea coasts The 

dienched hod of basin This is 
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ELEPHANTS HELP WITH A LOG OF TEAK 



ver and lead deposits, large 
beds of lignite, and ruby 
mines (see Jewelry and 
Gems). Tenasserim yields 
tin and some tungsten. Iron, 
zinc, copper, nickel, and 
gold are also mined on a 
small scale. 

Oppressive climate and 
lack of good coal and iron 
have held back manufactur- 
ing. Most of the mills proc- 
ess raw materials such as 
rice, timber, and cotton. 
The cliief exports are rice, 
petroleum, and cotton, 
which go mostly' to India. 
Others are teak and miner- 
als. Important imports are 
cotton goods, machinery, 
and other manufactures. 


The Burmese use elephants instead of machinery to do much of their heavy work. Here two Rivers Instead of Roads 
tuskers are roUing a log of heavy teak into a river, so that it may float downstream to a sawmiU. T„ Innd of mniintnin 
It may arrive two years later, because many logs are stranded on sandbars during the dry season. moumauj 

barriers and seasonal floods 


beans, peanuts, com, and cotton. Rice is grown on 
irrigated fields. 

On the highland slopes, crops are grown chiefly' for 
local use. Tea and rice (here grott'n on terraces) are 
raised up to 5,000 feet. There cool-climate crops 
begin, such as com, beans, peas, opium poppies, and 
buckwheat. Some mbber has been grown in Tenas- 
serim, but with little success because of the sharp sea- 
sonal changes between drenching rain and extreme 
dry'ness. Tobacco is a large crop, to make the huge 
cheroots smoked by men, women, and even children. 

Forests and Minerals Are Important 
More than half the country' is thickly covered with 
forpts. These supply much of the world’s teakwood, 
which elephants drag 


there are only some 4,000 miles of improved highways. 
The delta has virtually none except the road north- 
ward from Rangoon. At Lashio begins the famed 
Burma Road, which links the railhead with Kunming 
in southwestern China. Rangoon is connected by 
narrow-gauge railroads with Moulmein and Mandalay, 
and another line connects Mandalay with Lashio. Far 
to the north the Stilwell Road, built to supply Allied 
forces fightmg against the Japanese in the second 
World War, crosses Burma from China to Assam. 

The rivers are the main routes of transportation. 
The Irrawaddy' is navigable by' large steamers the year 
around as far as Bhamo, 900 miles up. Small craft- 
can travel a hundred miles or so farther north in the 


to the rivers (see 
Teak). Other trees 
furnish bark for mak- 
ing cutch, a y'ellow 
dye used in tanning. 

Burma’s greatest 
mineral wealth is the 
petroleum field of the 
hlandalay basin, with 
its centers at Yenan- 
gyaung and Sinbu. 
Pipelines convey the 
crude oil to Rangoon 
for refining. The 
Kachin hiUs supply 
the world’s finest 
jade. This is carried 
to China for sale as 
“Chinese jade.’’ The 
Shan plateau has 
highly developed sil- 


BOATMEN at M ANDALAY on THE IRRAWADDY 



fWs Barmvse craft remind one of the ancient river boats 
Ihed^o; f'w?* '“■■ving lines appear in the rowboat on the near river bank; We 
Sheas on the farther bant are set on piles to be above flood water. 



Cha.eb.ri.r ’’ “'"■ " «» » 191S .1. .omtot sov™,»rSS 

AUnd ofrewCUU,an<JMan,VilIa6« to 

Rangoon, Uw capital largest city and chief p 




The History of Burma 
■ally hiitory wa^ a long record of wars 


Burma’ 

heart of the tiregTor'-nUnryot^^^ !^?fc m internal stro^Tes to Tm 

eld capital, Mandalay, which and hold royal power la the 17th century the Pnrtii- 

Euese Dutch and English set 
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, Mandalay, which 
stretches for some slx rules 
along the Irrawaddy in cen- 
tral Burma Its noisy bazaars 
many pagodas and monasteries* 
and Its mned population of Bur- 
mese, Chmese, Hindus, hj]),. 
men, and whites make it a fas- 
cinating place to visit 
Jlost of the people bve m vil 
mges set on piles to escape 
floods and the water used to ir- 
the nee fields The houses 
are built of bamboo or teak- 

wood, with thatched roofs The 
only furniture is a hw table 
wd grass maU Around these 
hows the farmers work their 
fields TVith water buffalo or 
email humped oxen 
Some tonus have bazaars, but 
^ny depend upon bazaar boats 
stores buy the 
.Insert wood eerviags or sil- 
sell the few articles 
fe people need The great 
“ clfth for the jackets 
Md skirts that both sexes wear 
Modem Problems 

Ice Burmese are better edu - - - - 

rs^tfunmostOnentals Each ff,W5 fatsos. 

"iWge has its pagoda and its 
yrilow robed Buddhist pnests, " 

wflo tea^ the children to wnte a scrijit akin to the ...» — ™ 
sncient Pall alphabet of India The language, how- onJan 4 194S Ihe constitution establuihed a paiha- 
*s like Chinese There is a university in Ban- ment It elects the president for five years He has no 
^oon Burma has no caste system snd women enjegr veto Buddhism holds a ' special position” as the 


up trading posts Only the 
English kept 1 fnothold Fol 
lowing the Burma wais (1826- 
52) Orest Britain b[ read its 
control over the entire coun 
tiy formally annexing Burma 
in 1886 In 1916 Burma ws* 
joined to Britim s Indian Em 
pire as a province It was sep- 
arated from Inau and made a 
crown colony m 1937 
In Alurch 1942 Japan invaded 
Burma 5Ijny fifth columnists 
welcomed the Japanese a« hber 
atom But exploitation embit- 
tered most CurmcH anil they 
formed an extensite under- 
ground to aid the Allies m 
Burma (see or] 1 ar Sec- 
ond) Britain again took over 
tbe government m 10)5 and in 
1046 restored partial self rule 
After the war Burma seethed 
with internal strife Robber 
bands roamed the country and 
Communitts incited strikes But 
m 1947 Burma's constituent 
assembly voted to form a repub- 
lic, called tbe Umon of Burma 
Britain then permitted Burma 
to withdraw from the British 
Commonwealth of Nations 
The Umon of Burma became an independent nation 
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"preferred faith” of the mast of peo^e. 

Burma fell into turmoil Political groups wa'ped 
atnong thems^ves and many able leaden were assas- 
emated Karen guernllas fought for independence 
The fattenog nation seemed ready to succumb to Com- 
munism To save Burma India and Bntam gave it 
loans, the United States gave it a grant in exchange 


^re pnvileges than is common in the Onent. They 
luve the right to vote, and they do much of the small 
for the men aie Inclmed to be indolent 
^e country hax been a notable field of American 
Missionary endeavor ewr since the time of the Kev 
Adoniram Judson who began work at Rangoon m 

‘S13 Sfany converts, the compilation of a Bunnese . _ - 

^mmar and dictionary, and a Burmese translation of for strategic raw materials By 1954 Burma had made 
the Bible were among the fruits of his 37 years’ conaideiabte progress and declared it would stand 
®'’rvice m the country Southeast Asia in resisting Communism (For 

Education awakened the younger Burmese to their Reference-Outline and Bibliography, see Indm ) 
economic plight The older generations had so dis- BURNS. RoeaitT (1759-1796) In the years when 
kited work that they had permitted foreigners to es- tbe United Statea was wuinmg independence from 
fablish and manage nearly all Burma’s business Tbe England, a Scottish boy was domg a man's work on 
ktrge induxtnea had been built up by the British his fother’a farm But his thoughte were far from the 
Hindus and Chme^e contiolled most of the smsM fields In hw pocket he had a book of poetry or an 
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old play or some other volume from his father's 
slender librarj*; and when the horses would rest at 
the end of a furrow, he would snatch a few hasty- 
glances at the words he loved so well, to turn them 
over and over in his mind while he plodded down the 
next furrow. And at m'ght he loved to try his hand 
at rniting verses picturing his admir- 
ation for some pleasant-faced lassie, 
or describing the sights and sounds of 
his life in the fields. All Ihing things 
were dear to him, and nhen his plow 
relentlessly uprooted a mountain 
daisy' he would pause to mourn in 
such matchless lines as these: 
tVee, modest, crim'On-tipped fioirer, 

Tiiou’st met me in an evil hour; 

Jor I maun crush amang the atour 
Thy slender stem. 

And if some terrified little field mouse 
Were driven by a similar mishap from 
his warm underground home, the boy 
would grieve for the “wee, sleeldt, 
cowrin', tim’rous beestie.” 

Such was the boyhood of “Bobby” 

Bums, Scotland’s greatest poet, whose 
songs of humble hfe have sung them- 
selves into the hearts of the world. 

He was bom near the \'il!age of Ayr 
in such a home as he pictures for us 
in “The Cotter’s Saturday Night.” 



ROBERT BURNS 
The Ploughboy Poet 


o t His father was 

Scottish peasant, honest, knowing, 
W ^ceasing foil from mom- 

m,, tm mght coifid barely wrest a U-relihood from 
the stubborn sod, and Bobby, the eldest of seven 

0“ the 

farm and at lo to do a man’s work. 

But hard though their life was, Bobby and his 
brothem and sistere enjoyed many precious hours 
when the day’s tod was done, listening while their 
mothw wng to them songs of early dayl, or hearing 

stirring tales of the Bible^ 
whole famdy loved to read, and visitor 

S somerimes finJSem 

a book m the other. But “the unceasin-^ tod of a 
^ey -slave overtasked the youthful poet’s strength 
and threw mto fits of melancholy fr^m S in 

11 TA® ' torgettmg his sorrows in scenes of what kp 
riot and roaring dissipation.” 

Bv Leaps into Fame 

By the time he was 26 his father had died and 
Bums, discouraged by the hard pti^^i ’ 
poverty as well as by a disastrous Iovp^I®^-^ 
to l^ve for the island of Ja^ca to begkfiffa^ ? 

They met with instant mc'LJ'Sl ' 

“Ay-rehire ploughman” grew so great that Bu^gavc 
up his plan to emigrate. He received aboutToo for 


his share of the profits on his book of verse, a snide 
copy of which is now worth thousands of dofe. 
With this money he went to Edinburgh, where he 
was flattered and feasted, petted and lionized by tie 
learned and wealthy. After a season the novelty c: 
the ploughboy poet wore oil, and the fickle croird 
forgot him. Bums, who had received 
all their attentions with simple 
dignity, went back to Ayrshire, un- 
aflected as before, not without some 
feeling of bitterness toward those of 
high station, but with a stronger love 
than ever for the common man. 

In 17SS he married “Boniue Jean” 
Armour, whom he had long loved, and 
soon after be received an appoint- 
ment as inspector of the liquor 
customs, which, together with bis 
farming, promised to secure him a 
livelihood. But the new office proved 
his undoing, for he was thrown mom 
than ever into riotous company. 
B'eakened by drink and dissipation, 
he contracted a fever, and died at 
the age of 37. 

In spite of his frailties, Bams was 
a fine ly-ric poet. The spirit of 
Scotland is in his verses, and some 
of his best poems are in Scottish dia- 
lect. But Bums's humanity embraces the world, 
especially in poems like ‘A IMan’s a Man for a’ That’: 

The rank is but the euinea’s stamp, 

The man’s the gowd (gold) for a* that. 

Bums revealed the many sides of his nature in his 
songs. His patriotism rings in such verses as ‘Scob 
Wlia Hae wi’ B’^allace Bled’. His romantic self is 
e.vpressed in Iris love songs, fiMy Jean’, ‘A Bed, Red 
Bose’, ‘The Banks o’ Doon’, and ‘Highland 3Iaiy'. 

In addition to those mentioned. Bums’s poems in- 
clude: ‘To a Mouse’, ‘To a ilountain Daisy’, ‘Addres 
to the De’il’, ‘Address to the Unco’ Guid’, ‘A Bard s 
Epitaph’, ‘Auld Lang Syne’, ‘John Anderson, ily Jo’> 
tMy Heart’s in the Highlands’, and ‘Tam o’ Shanter . 
Burr, Aaeon (1756-1S36). Today Aaron Burr is 
remembered as a storm center in early American po- 
litical life. Out of all the controversy and charge. 
pubh'c memory fastened upon two facts: Burr killed 
Ale-vander Hamilton in a duel, and his enemy, 'Thomas 
Jefferson, had him tried for treason. Although the 
duel was fair and there was no creditable evidence 
of treason, the two episodes obscured other facts in 
an actually notable career. 

Burr started life well. His father, Rev. Aaron Burr, 
was president of the College of New Jersey (now 
Princeton). Burr was bom at Newark, N. J., Feb. 6, 
1<56. His parents died early and he was brought up 
by an uncle. Burr was short, well mannered, and like- 
able. He was a capable army- officer in the Revolu- 
tionary War but resigned because of ill health. He 
then studied law and won quick success in practise. 
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In 1782 he married and had one daughter, Theodosia 
Burr held several offices in New York State then 
became a United States senator 
In 1800 he nas Thomas Jefferson’s running mate in 
the presidential election Through a defect m the 
election procedure at that time, Jefferson and Burr 
recened equal numbers of votes in the electoral col- 
lege Jefferson was angered because Durr did not 
disclaim the presidency The House of Represent- 
atnes decided the issue, choosing Jefferson president 
and Burr vice-president (see United States Con- 
stitution, Vice-President) In 1804 Burr, still vice- 
president, ran for governor of New York and was 
defeated The campaign had been bitter Burr de- 
manded that Hamilton retract statements he had 
made Hamilton was evasive and Burr chalteoged 
him Hamilton was killed m the duel Burr completed 
his term as vice-president, although Indicted for mur- 
der in New York and New Jersey 
Burr next embarked upon an ambitious adicme m 
the west, with financial help from a wealthy Inahmao, 
Hannan Blennerhassett Blennerhassett had built a 
large home on an Ohio Rix'er island rear present-day 
Parkersburg, \V Va Burr took 00 men in boats down 
the Ohio, apparently to colonue an area west of the 
Mississippi Burr was accused of planning to create 
an empire m Mexico and to make the southwestern 
states a part of his scheme The charge led to bis 
trial for treason, but Burr was acquitted 
Burr then sailed to Europe and remained four years 
He returned m 1812 and again took up the practice 
of law He made his home in Port Richmond, on 
Staten Island and died there Sept 14, 1836 
Burroughs, John (1837-1921) President Theo- 
dore Roosevelt once wrote a letter to John Burroughs, 
the famous nature essayist in which he said “It 
18 a good thing for our people that you have lived, 
and surely no man can wish to have more said of him ” 
The poet Malt Whitman, who was also a close fnend 
of Burroughs, said of him, “John is one of the true 
hearts warm sure firm ’’ J'ohn Muir the world- 
famed naturalist, also thought highly of John Bur 
roughs but It was probably Amen< a’s young people 
who loved Burroughs most He in turn loved them 
deeply and never hesitated to help and advise them 
He was once asked to write to a class of diddiro 
who were studying the art of wntmg This was what 
he Wrote “I think I have got more help as an BUtDor 
from going fishing than from any textbook or clas- 
book Your teacher will not thank roe for cni^r. 
aging you to play truant but if you take Bacw s or 
Emerson’s or Arnold a or Cowley’s essays with you, 
and dip into them now and then w hile you are i^ting 
for the fish to bite, she will detect some fresh in 
jour composition when next you hand one id ^ ^ 

Not many ■ 

Burroughs mi 
and the best 
la not so mu 
manBurrougl 
writer of his 


re however, make fishing wnai 
1 It, an opportunity to stu^ nature 
layists at the same tune The Wto 
advice as It IS a tevelatiou of 1^ 
who more successfully than an>^^ 
; icned nature study with literature 


and the hvea of men Thoreau lived alone at M alden 
Fond, but Burroughs could do this and turn from it 
to find pleasure in tramping and arguing with his 
fnenda both young and old During his lifetime 
these fncndi by the thousand made pilgrimages to 
his simple cottage Slabsides near the Hudson River 
opposite Poughkeepsie 



Burroughs grew up on a farm in New Yoric State 
He began writing early, composing his first essays 
when he was 14 At 24 the Atlantic AfonlAly bought one 
of his essays and be soon sold articles to many other 
naUooal newspapers and magasines It was many 
years however, before he could earn a living from ha 
writing 

To support himself Burroughs taught a country 
school for eight years He then went to work as a 
clerk ID the Treasury Department m Mashington, 
D C for ten years lAter he became a national bank 
exam’mer, but busmess never appealed to him He 
wanted to devote all of his time to living in the country 
gad wntjng 

FmaUy, at 46, he was earning enough money from 
be wntmg to be able to break away from busmess 
and build ha country bouse on the banks of the 
Hudson River Here he Lved quietly, raising fruit 
and vegetidiles carrying on a wide correspondence, 
and writing articles and books 

Among CutToughs' best-known works, with their 
datesof publication are ‘Wake Robin' (1871), 'Winter 
Sunshine’ (1875) , 'Birds and Poets’ (1877), 'Whitman, 
a Study* U896), 'Squirrels and Other Fur Bearers’ 
(1900), 'Mays of Nature’ (1905), and ‘Campbg and 
l^ampiDg with Roosevelt’ (1907). 
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PROVIDING 

Over-the-Road 

PASSENGER SERVICE 


gus. In 1914 a young Swedish immigrant, Carl Eric 
VTickman, opened an automobile agency in Hib- 
bing, .Minn. One of the first automobUes he tried tc 
sell was a seven-passenger touring car, but no ont 
wanted to buy it. Mickman decided to use the car tc 
carry passengers between Hibbing and Alice (now 
South Hibbing). Taxis had been chargmg S1.50 tc 
$3.00 for tills trip. Mickman set up a regular schedule, 
charged lo cents one way and 25 cents for a round trip. 

rhis was the firet scheduled intercity motorbus line 
m America. Itgrewinto the Greyhound Bus Company, 
the largest transportation company in the world. 
.Annually the “Hound” carries more than 225 million 

M miles on a 

96,000-mile web of lines that e.xtend into almost every 
state. This is about half the total intercity bus 
passenger miles traveled yearly by all buses in the 

Greyhound are more 
than o,000 bus companies. Among the largest of these 
IS tnG Aatioual Xrailwavs Bus S\'st€m 
Because buses, like automobiles and trucks, can go 
where railroad trams cannot, they are an important 
part of Americas vast transportation network, 
rwenty-nine states have one or more counties with- 
out railroad service Bus^ aho supply cheaper trans- 
portation than do the railroads or airlines, although 
ttey do not travel as fast. (See also Automobile; 
truck; Railroads; Transportation.) 

While Wickman was founding his bus company in 
-Almnesota, mtercity bus sendee was also being de- 



^reronner of the rnodern school bus (top) "was the 1920 xaodel 
(bottom). In many places increased use of the yellov* school bos 
has brought about the closing of the “little red schoolhouse” ana 
the growth of centralized consolidated schools. 

■yeloped around Los Angeles. Here suburban towns 
were being built be3-ond the streetcar sendee, anti 
people with cars began picking up passengers, dialing 
them a nickel a ride. Since “jitnej'” was slang for five 
cents, the term "jitnej’ bus” was coined. The jitney 
craze soon spread all over the United States. .About 
this^ time intercitj' bus sendee also began in the , 
Pacific Northwest. Alanj’ other intercity' lines were 
started by local liverj* stable operators in various 
parts of the country'. 

Lowl transit, or intracity, buses were in use be- 
fore intercity buses. .As early as 1905 a 24-passenger 
double-decked motorbus was in sendee in New A ork 
Citj' along wdth the customaiy horse-dniyvn omni- 
buses. In 1912 gasoline buses were operated in Cleye- ; 
land, but as late as 1920 there yvere less than lOO city 
buses in the entire countrj'. Todaj’ 60 per cent of all 
city passengers using public transportation travel by ' 
motorbus, and more and more cities are changing to ■ y 
an all-bus system of public transportation. Most buses 
have gasoline or diesel-powered engines. Citj’ buses, '■ 
however, often have engines that bum bottled gas in- • 
stead of gasoline. Some cities hay'c “trackless trol- ■ 
ley buses,” which are powered bj' electricitj' received \ 
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BUSES OF YESTERDAY AND TO DAY 


from an o\erhcad wire through a trolley 
(tee Street Railwaj's) 

Typea of Modem Buses 
The development of the school bus has 
helped make it poss ble to close the local ' 
rural small schools and replace them with 
improved consol dated schools Local trans 
it buses also take >oung people to school 
m the city More than 130000 buses an 
nuallj carrj about 8 million students to 
school m the Umted States 
Until 1920 most buses were converted 
automob les Then Frank and lUiam 
FiReol built the first vehicle actually de- 
s gned as a bus The Fageol Safety Coach 
was for many j ears the standard bus design 
throughout the United States ard Europe 
Todaj 8 buses are a great improvement 
over the 19^*0 models for both safety and ^ j. 

comfort Modem lightweight alloj a make 

it poss ble to build highway giants that are - 

light jet strong Many cross-country buses 
have lavatores ater coolers buffet serv 
ice card tables and space so travelers can 
vialk about Newest features include air 
conditioning observation domes and two- 
naj radio eenice betueen the buses aod ^ 
the dispatching center Today there are 
about 250 000 motorbuses in use in the 
United States and about 760 000 through 
out the world hlost of these are manu 1 
factured in the United States ' 

Regulating Bu* Transporrstton 
In the earl) days of bus transportation This eisek «f«e« 
many regions were deluged with offers of 
transportation for the public and unscru ^ 
pulous individuals took advantage of this | 

Rides were mid for which no transportation 
existed Senous accidents occurred and 

mechanical breakdowns would leave pas- ^ — — 

sengerx stranded Competition between f 
bus lines and between the bus bnes and the j 

ra Iroads was so keen that bankruptcy of * 

the companies often resulted The poor 
condition of roads and streets also made ' ' 

early bus tran«portation difficult (see Roads 
and Streets) 

The bus industry came of age with 
gradual improvement of Americas roads 
and wath the passage of the ^fotor Gamer 
Act in 1935 lliis act requires that any 
prospective bus operator secure a cerliji 
cate of public coiwenience before starting 
get th« certficate from the 



feappheant 

IS needed and des^ired by ^ 


posed service is needed ana a“ii- - 
it 13 not likely to constitute <1®^ financially sad 


Following the passage of the Motor Carrier Act 

the bus industry proceeded to develop swiftly Routes 
were lengthened and consolidated and central ter 
ininals were established Arrangements for mterl ne 
transfers «id through tickets were perfected Co- 
ordin^ed schedules were developed by connect ng 


for existing services and that he is camera to expedite the journeys of through passen 

otherwise qualified to render “ r»<rlntw- gem whether their destmat ons were three or three 

with legal city state and federal sia isand miles nwaj 

state Commerce Comnuas on) 
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Butter. Making butter by chummg the fat in milk 
is a simple process. Tlie first butter was probably 
made by accident. Prehistoric people used animal 
skins to hold liquids, and the first person who carried 
a skin bag of milk on a jogging horse would find butter 
floating on the milk. 

Ancient Sanskrit ratings and the oldest books m 
the Bible mention the use of butter. The Greeks and 
Romans used it largely as a medicine, for the 3 ' pre- 
ferred olive oil as a cooking fat. 

Through the centuries many kinds 
of chums vere invented. The com- 
monest vas the earthenvare jar 
with a wooden dasher. The house- 
wife plunged the dasher up and 
dora in the cream until butter 
appeared. She collected the .vellow 
butter granules, worked oiit the 
milk with cold water, and then 
added salt to make the butter keep 
better. All .Imerica’s butter was 
made in fami kitchens until the 
creameries were built in the late 
19th centurj-. 

Today a huge dairyuig industry 
collects the cream from the fanns, 
manufactures the butter, and d(> 
livers a standardized product to 
stores and homes. Buttei may be 
made from sweet or sour cream. 

1?°' '^Sulations require that it contain not 
le« than SO per cent fat. (See also Milk; Dairviti-) 
Since butter is so largely fat, it is a valuable energv 

Itt’tr ^ pound. 

diet f "fnmin A in the American 
diet. It also contains smaU amounts of vitamins D 
and E and various minerals. When cows are on 

n lutamm A than in wmter. It mav be tinted n 
^B^tedM harmless coloring material. 

accorSngt rg:2dft 

flavor, body, co^^ a?dl;iXaXf 

up by the IMted S DepIS 
Grade°AATr ™3 has the following classifications: 

consumtl!™ e7s£-r m ''' m 

produced for ..." 22 pounds wem 


THE SWAMP BUTTERCUP 


In low, marshy places the swamp butter- 
cup blossoms from May to August. It is 
very similar to its relatives of the fields. 


produced for each pern” /rr Pounds were 

individual’s share of the ' Todaj' each 

half this amount. For cookine ''peo'^^^* 

oils instead of butter, and as a tahfpT naturalized from Europe. It grows to be two to tniv= 

margarine has gained favor (sk 01eomor!c-“ i ^he bulbous buttercup (R. bulbosus) 

The United States is the chief buttfrar^^' • ^>^“1 a bulblike root. The bulb may be transplanted 

countp' of the world. The leadinc statefoL gardens in the late faU. The marsh buttercup 

sota, low's, and Wisconsin. Other imnnrtppt ^ s^ptnonofia) grows one to three feet tall in swamp.' 

ri ni.:_ T„. . - ^P*^o uc- places. Yellow water crowfoot fR.defpliiniYofw) an 


Though most butter is churned from cow’s milk, in 
certain countries it is made from the milk of other 
animals of the region. Among these animals are water 
buffaloes, yaks, zebus, camels, mares, llamas, reindeer, 
sheep, and goats. In India and Central Asia a form 
of clarified butter, called ghee, is made by boiling the 
water out of butter and adding salt and sometimes 
sour milk and herbs. Tibetans are especially fond of 
it. They drop lumps in their tea. 

ButteR-AND-EGGS. a common 
wild flower of fields and waste 
jihices is the butter-and-eggs. Tiie 
name comes from the color of the 
butter-j'ellow and orange blossoms. 
They are shaped like the garden 
snapdragons, to which they are 
related, with a two-lipped corolla 
and a long, hollow spur (for illus- 
tration in color, sec Flowers). The 
leaves are long and grasslike. 

.\ native of Europe and Asia, 
tlie butter-and-eggs now grows 
throughout the United States and 
southern Canada. It is also called 
yellow toadfla.v. It belongs to the 
figwort family, Scrophvlariaccae. 
The scientific name of the butter- 
and-eggs is Lxnaria vulgaris. 
Buttercup. Tlie butter-yellow 
glossy petals of these familiar 
wild flowers brighten marsh and meadow from early 
spring until autumn. Tliej* lie in sliining patches in 
the^ fields, avoided by grazing animals who dislike 
their bitter juices. 

Buttercujis belong to the crowfoot famih* (Ranun- 
culaccae), and crowfoot is another common name for 
these flowers. The scientific name of the genus 
(Ranunculus) , “little frog,” was given them because 
they are abundant in moist places frequented by 
frogs. Thej’ live in temperate climates tliroughout 
the Northern Hemisphere. About 40 species are 
found in the United States and Canada. The flowers 
have five to seven petals and numerous stamens and 
pistils. The leaves in many species are composed of 
three leaflets, each one three-lobed and deeply 
notched. The stems are usuall}’ hairy and from four 
inches to three feet tall. 

One of the earliest to bloom in the northern United 
States is appropriately named the early buttercup, or 
early crowfoot (Raxiunculus fascicularis). The com- 
mon buttercup, or tall crowfoot (R. acris), has been 
naturalized from Europe. It grows to be two to three 



era are Nebraska, ^lissouri, Ohio Uirn' 

Indiana, and Kansas. Countries’wdA ^ 
include Canada, Australia New Zp.iI 

G™,, lie Ss. 
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places. Yellow water crowfoot (R. delphini}olhi>i 
bristlj' crowfoot (R. hispidus) are also water dwellere. 
The small-flowered crowfoot (R. abortivus) is t e 
most weedlike member of the genus. The common 
western buttercup (R. Califomisus) has 9 to 16 petals- 



BUTTERFLIES and MOTHS 
—the BEAUTIES 
0/ the INSECT WORLD 


DUTTERFLIES AND Moths To a poet buttcrflcs 
and moths are like fluttering flowers Scientists 
iron them as a group of insects which make up the 
Order tepiiiopfero meaning scale wings’ Tbey are 
So named because their wings and certain portions of 
ther bodies are covered with a fine dust Under « 
microscope the duit is seen to be made «> of millioiis 
0/ finely ridged scales which are arranged in over 
lapping rows Cacli scale hns a tiny stem which 
fits into a cuphke socket The beautiful colors and 
nurkings of the insect are due to the scales 

Butterflies and moths look verj much aJAe The 
best way to tell them apart is to examine their an 
tennae or feelers Butterfly antennae are slender and 
the ends are rounded into little clubs or knobs Moth 
antennae lack these knobs Many of them look like 
tiny feathers and some are threadlike (for pictures of 
antennae see Insects) 

Most butterflies fly and feed during the daytime 
Moths fly at night Butterflies rest with their wings 
held upright over their backs and moths with their 
eings outspread These are not sate rules to follow 
however for some moths are lovers of eunshine and 
some fold their wings The honors for b»utiful colors 
tran are about evenly divid^ The pale green lun» 
moth and the rich redd sh brown ceoropm moth ate 
as handsome any of their gay cousins 

Different kinds of butterflies and moths 1 vc 
throughout the world — in temperate regions h gh 
in snowy mountama In deserts and m hot 
steamy jungles They vary In sire from the great 
Atlas moth of India which ls ten inches from tip to 
tip of the spread w mgs to the Golden Pygmy of Great 
Britain which la only one fifth nf an inch 
In North America north of Mexico there are 8000 
kinds of moths but only 700 km Is of bntterflw 

Lke all insects the butterflies «nl moths nave 
three pairs of legs and a body wind 11 il'viW into 
three section'— head thorax an I nlnloinen OO 
thorax or middle sect on of ll c I h 1> art two 
ofwmgs The pair in front nre tl* lidl' 
scales on the wings conUln i» 1 t which g» 
insect some of its color rcrlftiu ci ! f* 
the iridescent shimmer c me finm t ® 
on the scales 'Hie n Iec- » m.k uj 
the ranou, cob™ ot " * 'I ™",y ,h?h the 
blues for example are duo 1 1 tl 0 w y 
bght strikes the scales 
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These insects feed on the nectar of flowers and on 
other plant liquids The mouth is a long slender 
sucking tube tfhen it is not m use it is roiled up IiLe 
a iWieate watch spring By uncoiling the tube the 
insect probes deep mto the flowers and sucks up the 
nectar Some kinds have spines on the tip of the 
tube which tear the plant tissues of ripe fruits and 
start the juices flowing Certam kinds ha\e imper 


POLYPHEMUS 
MOTH X 4/5 


RED ADMIRAL 
BUTTERFLY 
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GREAT PURPLE 
HAIRSTREAK 
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PROMETHEA 
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COMMON BUTTERFLIES AND MOTHS — ^THEIR CATERPILLARS AND PUPAE 

The pictures on these two pages show butterflies and moths, together with their caterpillars and their pupae. Some of *'•' 
better known as caterpillars than they are as adults. The fall cankerworm is one of the familiar 'Toopers** or "measuring 
It- is a .serious pest, eating the foliage of shade and fruit trees. Adult butterflies and moths do not barm p 
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^ly de\plop6d mouth parts and do aot feed at all 
^n after they become adult insects they mate lay 
the r ppgs and then d e 

A.? the adults visit the flowers in sear b of nectar 
they rub against the stamens and p stils and so help 
In the process of pollmation The pronuba moth which 
Pollinates the desert yucca is particularly interest* 
*ng m th 3 respect (ece Yucca) 

The Life Cycle— Metamorphosis 

Butterflies and moths go through a life bistoiy 
snown as complete metamorphosis The female lays a 
great many eggs Prom these hatch tiny larvae called 
caterpilkrs {see Caterpillars') The caterpillars eat 
greedily At this time of their lives they become 
fenous pests for many of them devour the food plants 
of nan The female always lays its eggs on the hnd 
plant that the caterpillars will use for food 


After several molts (shedd ug skin) the full grown 
caterpillar is ready to turn into a pupa At this 
stage the butterflies and the moths d tfer Butter 
fl es spin a button of silk which adheres to a twig 
leaf or other solid support They then cling to 
the button by a sharp epme at the end of the body 
and molt for the last time As the old caferp liar 
skm peels oft there appears a naked pupa called 
a chryvdit It is an insect in the mabng encased 
m a tough flexible shell 

Some moth caterp Ibrs spin silken cases called 
eoaum m de which they pass the pupal stage Others 
burrow mto the ground about six mthes below the 
surface "niere the caterpillar molts for (he last 
t me The pupa is covered with a hard dark et cky 
substance which protects it from cold and moisture 
and from attacks of other insects 



BUTTERFLIES 


•367c' 


moths and butterflies are typical insects 

COSTAL MARGIN^ , ap£x 



thorax, and abdon^en. Ti/legs doloT'sho'^LM^e^g^gl' 

chri-salis or cocoon varip=! 
CoS toe of V™! 

to be aUve^l?!^ months, -^e pupa does not appear 
Most offt "“•^■elous changes are taking K. 
nilhr L other tissues of the cat«- 

p^r break down, turning into a semiliouid Fmm 
this material are formed the nings W, ^ 
parts of the adult At it. other 

ready to flv and to ^L-. the adult is 

four to sLx weeks 

ButMe, a.5°S5Ce^r ■ 
are among the worst Vnri i enermes. Birds 

lay their S on « to thp K "“d wasps 

ing then^h^S'. StL^t defend- 

be poisonous nmtopf™^ spines which maA- 

b J”“”5k5?5erL“'i3>i”;"- ■"» ''^iir 

them ,n nnpleajanl mouSuT "piSsli"'’' 

4 

™, aad Ibe aale^pllla, of th.°,S2"ofh '°°^’° 

Ji b"jS..ir5 ta-i^r- 

nceroy butterfly looks exactly like tW^ 


feathery or, in some species, threadlike, 
moth ^®re clublike tips. The body of the 

oth IS usually shorter and stouter than that of the butterfly. 

defense by imitation. Many butterflies and moths at 
res resemble dead lea yes or the twigs and bark of trees 
(sec Protective Coloration). 

ffotr the Winter Is Passed 
- oths and butterflies may spend the winter in any 
s ge of their lives. Bagworms hibernate as eggs. The 
eggs are m cocoonlike silken bags about two inches 
ong, hung from the tips of branches. CxTisy moths 
®SSS attached in masses to a piece of wood 
and covered with scales from the female’s body. 

rceroj butterflies winter as caterpillars inside a n^ 
made of a rolled leaf fastened to a twig. The cater- 
pi ars of the Baltimore butt€rfi3’ spi^i a silken tent 
plant and pass the winter within 
* ’.j r.^ cattail moth winters as a caterpillar inside 
ca il stalks. The codlin caterpillar burrows into an 

^^lOSAICS” ON THE WINGS 



lr3 

fine moths are covered with scales as 
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apple and the corn borer cater 
p liar into an old com stalk 

Pupae are well protected from 
winter cold by s Iken cocoons or 
hard thick cases The eecropia 
promethea and polyphemus moths 
winter in their cocoons The red 
admiral butterfly hibernates as an 
adult in hollow logs The adult 
mourning cloak butterfly seeks any 
shelter 

Though the great majority of these 
msects pass the winter in a renting 
state some migrate southward Great 
numbers of monarch butterflies are 
seen flying in the autumn Some 
scientists belie\e that these are 
d spersal mm-ements or siraplj a 
scatter ngoflargepopuldhons There 
13 hftie evidence of a return flight 
to the north eicept possibly a few 
battered individuals It aeeros ter 
tain that the following jear a popula 
tiQn IS built up chiefly by monarch 
butterfl ea that remained through 
toe winter 

Butterflies and Moths 
As a Hobtiy 

Making a collection of butterfl ea 
and moths carefully mounted and 
accurately labeled is a fine hobby U 
often leads to a broader study of m — 
sect life (For pictures of collecting 
^uipment and instructions on hon 
to find specimens mount and label them we In 
eects ) It IS extremely interesting to raise these insects 
from eggs and observe their hfe history Tlie abundant 
ffloiwrch butterfly is a good species to start with Any 
’^erfy field w ith milkvs eed growing m it produ es eggs 
and caterp liars They are to be found on the under 
side of the leaves 
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TERFLY 




ci outterflies and moths «5 seen under the o 
shspes ind pstteros TheJemsle slweye 
»■> the kind ej irtjl Mool/e 


Do not d sturb eggs or caterpillar but pick the 
plant to »h ch thev aie attached Place the plmt rn 
a can filled with water to keep the miikwe^ fresh 
Wire aueb as florists use will hold the weed upright 
As the milkweed beg ns to Mther tepUce it with a 
flesh leafy stalk and let the cateipillar crawl onto 
It Monarcha will not eat anyth ng but milkweed so 
do not expenment with some other plant 
Alter fisc molts the caterpilUr reaches a length 
of about two nidies and is ready to pupate Now you 
must tike aie that it does not escape In nature it 
mil leave the nulkwced and crawl to some high sup- 
port Stno off the lower leaves of the plant so that 
they do not form a bndge across the can or cover 
the can and the plant oath a wire screen 
On a r b or of the plant or on the screen it- 
self the caterp liar beg ns to sp n its silk button 
Through a maim fying glass you can see the s Ik is- 
Bu ng from up ncerets in the head When the button is 
completed the caterpillar turns around attaches the 
hooks at the end of the body to the s Ik and then 
gradually releases its hold unt I it is hanging free 
npaide down Several hours elapse ttlien the long 
antennae at the head end become 1 mp and shriveled 
the cateipillar is ready to turn into a pupa Tins 
13 a thnUiQg thing to see 'kime tune before the 
old ^in IS ready to split open the caterp liar begins 
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to swing and jerk. Suddenly at the top of the head 
the skin opens, and nith thrashing movements the in- 
sect rolls it up toward the silk button. \Miat is re- 
vealed is a beautiful case of jade green studded with 
golden dots. The pupa case tnitches for about two 
hours, meanwhile shrinking in size. Finally it fiecomes 
still. Pupation is completed. 

In about two weeks the pupa begins to turn dark. 
ItTien it is black and transparent, the case opens and 
the butterfly pulls itself free. Now if you nish to 
breed monarchs you must confine your adult to a cage 
and proiide it with a mate. It must have sugared 
water for nourishment and more milkneed on which 
the female may lay its eggs. Perhaps more satishnng is 
to set it free at an open window. As it flies away you 
may know that the delicate creature you have watched 
develop from a tiny egg will migrate perhaps thou- 
sands of miles noth others of its kind. 


Moths as Pests 

Adult butterflies and moths do no economic dam- 
age. The caterpillars of most butterflies are also harm- 
less. ^loth caterpillars, hoae\er, cause enormous 
losses in food plants, fruit, forest, and shade trees, 
clothing and household goods Most of them are better 
known as “worms” than they are a® adult moths {sec 
Army Worm; Cankenvorm: Cutworm). 

Familiar to all housean\es are the clothes moths. 
Two kinds are common Tiie ca'=e-making moth {Tinea 
pelUoneUa) is so-called because the caterpillar spins 
a shelter case of siUc and bits of the material on uhich 
it is feeding. The nebbing clothes moth {Tineola 
biselhella)f the most abundant and injurious s|>ccies, 
spins silky nebs as it moves over a piece of material' 
A third kind, the tapestrj- moth {Trichophaga tapelc- 
zella), is rare in the United States. 

The adult moths, or “millers.” as thev are often 
called, that dance around a light in the hou^e are 
probably harmless. The clothes moth stavs in dark 
places and flies verj- little. The adult has' imperfect 
mouth parts. It does not feed at all and so does no 
curect harm to fabrics. The female begins to lav eggs 
honevCT. before it is a day old, and lai-s about 100 
in the / to 14 days of its life. 

"^e soft, white eggs are laid loosely uiion the nap 
of the inaterial on nhich the lairae are to feed, Thev 
are Msily dislodged and crushed, so that an\-thing 
which js r^lar^brushed or shaken does not become 
moth infested. The eggs hatch in warm weather in 
from four to eight days. In colder weather, hatching 
maj'’ take as long as three weeks. 

The lan-ae eat furiously for about 40 da%-s before 
turning into pupae. The pupa stage takes' 8 to 10 
daj-s m waiTO weather, and 3 or 4 weeks in the ninter 

pupae are 

easily killed at low temperatures. 

The United States Bureau of Entomologj- and Plant 
Quarentine makes the following recommendations for 
moth protection: 

_ 1. Frequent cleaning by brushing, vacuum sweep- 
mg, beating, shaking, and hanging in the sun. 

2. Thorough cleaning before summer storage. 


THE WEBBING CLOTHES MOTH 



The webbing clothes moth lays its eggs fleft) in wool, fnr, hair, 
feathers, and all fabrics made from them. From an egg a white 
larva hatches (right). At full growth it is about half an inch long. 



About 40 days after hatching, the larva spins a silk cocoon. The 
picture shows the pupa lying inside the cocoon, which is cnt open. 



3. Tight packaging. Specially treated cedar or tar 
bags are of no value if moths are already present in 
the^ article or if there is the smallest opening info 
which the female can crawl to laj' eggs. 

4. Cr3-stalline substances, chiefly napthalene, para- 
^chlorobenzene, and gum camphor, are of value only 
if used in suSicieiit quantity and in tightly clo^ 
containers, such as trunks with tight-fitting lids 
and closets with sealed doors. Closets in daily nso 
cannot be protected with these crj’stals. The vapors 
easily escape, and moths are not discouraged by 
odors alone. The fumes must be strong enough to 
kill them. 

5. Cold storage for valuable articles, such as lots. 
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6 Use of ‘ mothproof fabncs impregnated with 
chemicals during the d>emg stage 

7 Sprajing nonivashable art cles with DDT or 
silieofluonde 

8 Use of new chemicals such as EQ-83 which make 
it possible to mothproof woolens when wa'hiogtbem 

How They Are Clasitfled 

Scientists dmde the order Lepidopten ( scale 
wings ) into two suborders Rhopaloeern the butter 
fl es and Hclfrorera the moths The ending cent 
means horn and refers to the antennae Rhopalocera 
means club-shaped antennae Hctcrocera means 
otherwise-shaped antennae 
The butterflies are divided into the Unpmmdfa 
or ski| pets and the Papilvmmdfa oi true butter 
fl es The skippers are so named bceju«e of the ci 
ratio way they dart about close to tlie t.1 und The> 
are seldom more than one and a half inches a< ross the 
wings Their antennae are thickened at the ends with 
a short hooked t p but not knobbed At ifst the fore- 
wings are held vertically while the hind oi e» are ex 
tended honsontally The body is stout like tl e 
moths The pupa state is spent in an inioniplete ro 
coon made of leaves fastene I together sn 1 hned with 
silk The skippers in general have more features id 
common with moths than with butterflies and may 
be an intermedute form between the two 
The true butterflies are dm led into several fami 
1 ea The Papilionxine includes the awalhwts Is larg 
eat of the American butterflies The family Ptnidac 
includes the only butterflies injunous to plants 
The cabbage butterfly waa introduce 1 from Europe 
m the 19th century Its 1 irva is a serous pest 
The Nymph^iiat also called brush footed butler- 
flies have small useless brushiike front feel usually 


earned folded against the body Best known in this 
fomily la tie monarch butterfly Other members 
are the fntillanes crescent spots mourning cloak 
red admiral painted lady buckeye and viceroy 
In the family Ljcaemdae are the small bnghtly 
colored blues coppers and hairstreaks The family 
Rudimdae comprises the metal marks most of them 
southern and western species 
The Ileterorera ormoths arealsodividedintomany 
boulies The giant silkworm moths (Saiwmdof) in 
elude the oriental « Ikworm and the lovely luna ce- 
rropia prometbei and polyphemus moths The large 
hawk moths also called sphinx moths (5p^inyi-iae) 
are often mistaken for hummingbirds They are about 
the same sac and hovei aboie flowers in the same 
was Unlike oost moths they fly about in sunlight 
Butternut Ths natve American tree is also 
called the wh te walnut It is common m eastern 
I n ted litates except the southern coastal plains The 
butternut is a roed um-sized tree 40 to 60 feet high 
with a dameter of one to two feet It often has a 
short trunk with numerous spiead ng branches The 
bark i» l^ht gray and ts divided into flat ndges 
In older tree* the ndges become closer and deeper 
with a eotnewhot diamond shaped pattern 
Like its lelat \e the black walnut it has a com 
pound leaf IS to 80 inches long with It to 17 leaf 
lets each 3 to 4 inches long The sweet oily nut of 
delicious fluor is enclosed m a thin oblong-shaped 
ha<k about an inch m diameter The wood of the but- 
ternut I* beaut fully grained and light m color It is 
used in fum ture making A brown dye was once pro 
duced from Ibe bark and the hu'ks of the nuts The 
dried inner bark of the roots has medicinal uses 
The scientific name is Juylant esnerea 


BUTTONS— ORNAMENTS and 

■DUTTONS To fasten and ornament the cloth ng of 
the American people bill ona of buttons are manu 
factored every year Duttons haie been used since 
anc ent times In the tombs of Egyiit Mycenae 
m Greece have been found buttons of goll glass and 
earthenware from 2 500 to 4 OOO years old They 
were used only aa ornaments Prehi«tonc peoples held 
their garments in place with thorns and with cords 
made from animal smews Later loose flowing robes 
were fastened with a girdle or a pm 
In the 15th or 10th century someone discovered 
that a loop slipped ox er a button or a button pushed 
through a slit >n the cloth made a better fastener 
for the close-fitt ng garments that were coming into 
style For some time however the chief use asa 
tmued to be ornamental King Francis I of France 
had 13 600 gold buttons on a single coat King Louis 
’’flV of France spent the equivalent of $6(W W <m 
jeweled buttons including a diamond-studded w 
'•alued at $120 000 People washing to dress in the 
extreme of fashion spent extravagant on buttons 
without regard to their u efulne Oi ^^ *'* °^* 
sons the London street traders known as coster 


FASTENINGS Through the Ages 

mongem still wexr a costume covered with pearl but- 
tons some cel g ou' bodies such as the strict Men 
nonites m Pennsylvania and elsewhere forbid the 
weanng of buttons as a worldly display Only hooks 
and eye* raty be use.! 

Some buttons which today seem omamenul once 
had a practical use The buttons on men s coat sleeves 
were ongmally used to fasten the cuffs back over 
the long lace frills of the shirt aleeves Those at the 
lack of the frock coat were used to fasten up the 
long skirts of the coat when the man was nding 
horseback Since the Middle Ages the buttons on a 
mans garments have been sewed on the nght side 
Thus he could quickly unbutton the coat with his left 
hand and at the same time pull out his sword or other 
weapon wito his nght hand The fastenings on 
women a clothing are sew ed on the left si !c 

Ornamental buttons are again becoming popular 
m women 8 clothing Elaborate fashion buttons are 

desgned by highly paid artists and by Pansian 
costume des gners Matching earrings and hat oma 
menta ate popular as are buttons dyed an 1 designed 
to match fabrics on which they are fastened 
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Buttons are also used to indicate membership in a 
club, a societj-, or a trade union This practice too 
has its ongms m antiquity. Chmese officials long 
ad\erti=ed their rank bi the color and matenal of 
the buttons nom m their hats Dunng presidential 
campaigns people show their political preference by 
wearmg a button mscnbed with a picture of the 
candidate and the campaign slogan 
Earh buttons were made bj- skilled craftsmen who 
designed and fashioned one at a time As a remit 
the\ were expensne and nere not carelessh discarded 
with worn-out garments They were used again and 
again and were bequeathed from one generation to the 
next A popular hobbj todaj is collecting these old 
buttons, manj of them works of art with interesting 
histones The National Button Societj sponsors an 
annual exhibition of collections and awards pnzes 
Some collectors specialize in pewter, porcebm, enamel, 
bone, Eih er, or gold buttons Others gather animal, 
flower, in=ect ship, or lu^toncal subjects Buttons 
made b> Josiah ^^edgwood for ISth-centurj cos- 
tumes, buttons depicting fables and fain talcs, por- 
trait heads of famous women, Bibhcal scenes, and 
scenes from the grand operas are the subject matter 
of \ anous specialized collections 
Button making toda\ is a maclime operation Some 
12 bilhon, or 90 miUion gross, of buttons are produced 
even jear, with a total value of about 30 milhon 
dollars A wade vanetv of materials are u«ed. About 
SO per cent of the buttons produced in the Umted 
States are made of plastics, which have the advan- 
tage of supenor flexibilitv and adaptability to intri- 
cate designs Casein, made from skim milk, is used 
for buttons m which color and fine appearance are 
most important Thev do not w ear well with repe.ated 
and heav v laundering Practicalh all staple buttons, 


the design of which does not change from 3 ear to v ear, 
are made of urea. Urea buttons are inexpensive and 
durable. iNIelamine buttons are a cheap imitation of 
pearl buttons, but thev- are stronger and stand up 
better under washing Thej* are used especially on 
men’s shirts. (See also Plastics.) 

“Pearl” buttons are made of mussel shells from the 
Misassippi Riv er. Muscatine, Iowa, is the center of 
production. The shells are soaked in vats of water 
for several daj-s. Then while thev- are held in spe- 
ciallj- designed tongs, thev- are cut into blanks bv a 
cjhndncal steel saw. The blanks are sent to the 
fimshmg plant where thej- are turned, polished, and 
dj ed and holes are bored m them. 

New York and New Jersej- also produce some fresh- 
water pearl buttons, but these states are the major 
centers for the more expensive ocean pearl button' 
Thej- are made from the white shell of West Au'traha, 
the vellow shell of Mamla, and the black shell of 
Tahiti. Machines cut out the button pieces from the 
shell vnth tubular saws, spht them into disks, dnll 
the holes, and smooth and pohsh them — all with 
practicalh- no hand labor. 

Another important material is v egetable iv ory. 

IS the nut of the fapiia (also called corozo) palm, which 
grows in the jungles of Ecuador, Colombia, and 
Panama Large clusters of 15 to 100 nuts, enclosed 
m tough, woodv burs, grow close to the stumpv trunk 
of the tree The clusters mav- be as large as a man's 
head Each nut is about the size of a hen’s egg. 

Laborers in the forests cut down the burs and chop 
them open with a machete. The nuts arc earned on 
mule back and riv er raft to e.\port centers on the coast. 
Thev mav- be shipped to the button manufacturers as 
whole nuts or they mav- first be sawed into flat shces 
The slices are run through sizing machines and then 


TAGUA NUTS, OR VEGETABLE IVORY, FROM WHICH BUTTONS ARE MADE 



open ,0 show me nuts on the xns.de It xsVlISe'^thlW " 





THE MAKING OF PLASTIC BUTTONS 
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WORKS OF ART FROM BUTTON COLLECTIONS 
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matter readily and so can be dwH 
trast with various maSi? Aloi f '^°”- 

used on suits and overcoats Thi^f- output is 
centers for ven-ptqWo •- ,o o^nef manufacturing 
and Brookljm N Y v' ”‘0 Rochester 
Mass. About’ 6000 to^r‘7t^’ Springfield, 

from Ecu.d;;aCLX ' 

as a substitute for tagua nuts 

IS bought bv the pln+i ■ output 

ond boys’ coats ve ts t“^ ^’on’s 

on woman’s suite anfc’oa~' ‘•*“d 

»' ™'«' 

for cutting into blanks. ™ sheets ready 

fronts and backs Pfitto presses cut blanks for 
them and the buitoS are f on 

There are also cast-metal buftolT^ Pohshed. 

molten metal into moldsofdiffl f™'*'^® Pouf'ng 

Various patent buttons am IT 
to be sewed on. Thev are usmllx- 
a shank on one piece which p-opo tn P'^^es, with 

totena by moaoVof . ' ‘S ''t*'*,"'' 

the other side of the cloth. ^ P “ *^6 other half on 
Bone buttons are made from ftp .u- u 
entile. I„ the U.dmd State, the pnX‘”L".:.' 



japped over the moon”), toys, animals, flow- 
? ects, portraits, and miniature paintings set in jewels. 

furnish the great bulk of the material used in their 
manufacture. Thej' are used mainlv for undenvear 
and children’s clothing. Cloth and silk but- 
j.®® made by covering wooden forms or metal 
i^s. The work of covering is now done by machiner}'. 

Class buttons are made in infinite variety and 
color, and there is no limit to the patterns that 
can be produced. Thej’ are chiefly of the novelty 
3 pe, and the nearest to a standard is the jet glass 
f ^ Bohemia has been the home of the glass-but- 
on industry for many generations, and the skilled 
workmen guard the secrets of the trade, which have 
• banded down from father to son ever since the 
industrj' was started. 

T oidinarj- shoe button is made of papier-machd. 

” piocess of manufacture the buttons are satu- 
rated -noth linseed oil or amber varnish to give 
bmmess; the}- are then dried, again coated 
witn hot amber varnish, and baked. In finishing they 
re polished^ with pumice, given the desired coating 
o co or, dried and again coated: and this process 
m repeated for three or more coats. 

BUZZARD. In the United States, “buzzard” is an- 
V, vulture, a large bird of pre}' (scf 

urej. The word is also popularly applied to van- 
ous hawks of the genus Biileo and to other birds of 
prej, as the kites, ospreys, and harriers. The com- 
on uzzard of Europe is a hawk, Buko bulco. 



Byrd Richard Eveiyn (born 1888) A boy of 12 
8«t out from Richmond Va m 1901 and went around 
the world alone By 1935 he hid flo ^-n o\er the^orth 
and the South Polea and had mapped some 450000 
square miles of hitherto unknown lands in Antarctica 
This explorer son and namesake of Richard Eselyn 
Byrd an attorney was bom in mchester Va He 
was graduated from the Nawl Academy in 1912 He 
trained as a 5\orld War air pilot m 1017 and com 
manded the Un ted ‘States Naxal Axiatfin F rce m 
Canada from July 1918 until the Armi'toe 
In 192o Bvrd went as fl ght O' mroandtr ith the 
Navy MacMillan expedit on to Greenland Onhb>9 
1926 with Floyd Bennett as plot he aehiexed the 
first flight ever made by airplane to the North Pole 
In 1927 Byrd with three friends fle \ 4 200 miles 
across the Atlantic in 43 hours The r monoplane 
Amenca on July 1 was forced do vn upon the ««*a off 
France at \er-6ur Mer the very spot where Bvrd e 
Norman ancestor oneteBril had landed n IMO 
But it was in Antarctica that Byrd proael himself 
to be one of the great explorers of n odem times In 
two expeditions planned with infinite study he and 
his men uncovered more secrets of BCientifit value 
than had all previous explorers of Anlarclra (»re 
Antarctic Contment) IIis methods and d scovenes 
are deecnbed m the article Pobr Exploration 
On the expedition of 192S-30 he claimed a vast 
territory for the United States naming it Marie 
Byrd Land for h s wife Piloted by Remt Balchen on 
Nov 28-29 1029 he made the first airpUne Hignt to 
the South Pole He was made rear admiral in 19W 
In 1933-35 Byrd ad ted some 200 000 square iml« 
to Amenoan claims but nearly lost hi« life To Y 
weather hespent4j months Ma«h28 Aug 11 IW4 
alone in a hut 123 miles south of hrs base ultle 
Amenca on the Ross Sea Rescuers found him po 

sonedbyeaibonmonoxnicgaafroraasUve Hemade 
a third expedition to the Antarct c in 1939-41 

Byrd won the Legion of Ment and * VWW «•* 

\ on for confidential work m the secon I W orW ' ar 
He returned to the Antarctic as head of a navy 
d tion m 1946-^7 The party made aerial 
tested polar equipment Byrd fle r over the Itou 
1 ole for the second time on Feb 16 1947 
Thousands hxve shared By rd s ad entures m 
lectures and motion pictures His books mcluiic J 
ward (1928) Little Amenca (1930) 

MS) Espl„,ms,.thBrrd (1>57) A m (j™ 
Byron George Gordon Lord (17l« 

The most talked-of man of h a day was Gwrgc 

don Lord Byron His dark handsome face b soowro 

living and many love affai e and his trag c ea 
at the age of 36 made him a romantc fas^ 
mg figure to his fellow Englishmen Today M 
largely forgotten as a romantic adventurer but wen 
remembered as a great poet , . 

Byron was bom Jan 22 1788 m I^ndon 
off to a bad start His great uncle from wb^ M 
mhented the title was known as icked Lora 3 
ton and his father an army officer was cm 
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mad Jack Byron \e y likely there was a stra n of 
nervous instabibty that amounted almost to msanity 
m tl e family The boy was born with a lame foot and 
he was naturally sens t ve about it all h s life tVhen 
he was three his father died leaving the small family 
nearly penniless 

Byron succeeded to the t tie of baron when he was 
ten The honor brought with it a half ru ned estate 
Newstead and ^ moderate mcome He received his 
preja atory school education at Harrow and at 1“ 
he entered Cambridge University Through his 
school veaiw he was a poor student reading much 1 1- 
enture but car ng little for other snbyecls Detei 
mined to overcome his phys cal hand cap he became 
agoodrder swimmer boxer and marksman He was 
mclined to plumpness and throughout his life he 
d eted strenuously to keep a slim waistlme Byron 
thus developed himself physically but he never 
leaine 1 to govern his emotions especially his fun 
Gus temper 

His first poetry published v hen he was 19 was 
a volume called Hours of Idleness It was attacked 

and forgood reason by the FiiiniurpARfiieu> Byron 

rose to the occasion ith a vigorous satire on h s 
entics called Engbsh Bards and Scotch Reviewers 
Hrt Imvels ID Europe and the M ddle fast mspired 
his first long poem ChJde Harold s Pdgr^ge 
the first two secUons or cantos of wbch were 
pubbshed in 1812 Bith its pubbeat on in h s own 
words he swoke one momiDg to find 1 imself fa 
mous Womeo o'** 

cowed his open collar and flowiiLEcrivr^ 

Id 1815 he msmed Anne M lhankc They had one 
daughter AugistaAda but they separated soon after 
the child was bom Society and the public reacted 
unfavorably to Byron s often scandalous conduct and 
ID a fit of temper be left FngUnl for Italy “^ere 
be »rote xldiliMi"! imtoi tor Cb 1 le HereH Men 
fred a verse pisy snd Don Juan a long half 
Snantm Wf tumorous poetic verson of the old 
vauuah Story Hyron had long sought a ^btical 
which he eoul \ w ork He found it m Gccew s 
struggle to free t'elf from Turkish rule He went to 
G,^ uid bes." kelP«E “ " 

Missolongbi bed ed of a fever on April IS 18M 

Bysantme Einpire 
strange onental afterglov of the smUng 
T>** n Fmnire Too va't to be governed and de- 
r^^a smgle capiUl the empire gradually 

S dStoed the east grew stronger until finally 
„ 330 Conslantme the Great decided to remove 
ffiAD iw He did this partly to obtain 

St- SSL .b.». .ttacb, to A.».o 
f/«»i narllv because Rome was the stronghold of the 
fa th Constant ne had vision enough 
IhWuture lay with the nev ChnsUan 

wh he r^u It fortified and renamed Constant 

tot I > »>' ' 
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to him in a dream. It proved a most practical dream. 

The narrow straits of the Dardanelles could be 
rendered impassable to a hostile fleet, and the forts 
of the landward side were bmlt so strong that a small 
force could hold them against a very large one. Weak, 
idle, and dissolute as the people became, their city 
was so strong that the Byzantine, or Eastern, Empire 
survived for a thousand years after Constantine, 
long after the Western Roman Empire had crumbled 
away.^ Roman law and many of the ancient Roman 
traditions persisted in the East, though Latin soon 
gave place to Greek as the popular tongue, and life 
and art became more and more oriental in tone. 

The 'World’s Debt to the Byzantines 

It is precisely for its preservation of the civilization 
of Rome and Greece, and for its semce as a bulwark 
against invasion from Asia, that the Byzantine Em- 
pu-e did a work of incalculable value. To be sure, the 
scholars of Constantinople were so dazzled by the 
wealth of learning they had inherited that they did 
little with it except study it and compile books of 
extracts or summaries. 

hlort useful of these compilations was the famous 
Justinian Code of Roman law, made by scholars un- 
der the emperor Justinian, who with his beautiful 
actress-wife, Theodora, ruled the Byzantine Empire 
S27 ro 565, the period of its greatest glory'. (Sec 
Justmian.) At this time the empire extended from 
southern Spain to the vaUey of the Tigns and Eu- 
pt^es, and from the Danube River to upper Egypt. 

The wise Justinian was a contrast to the foolish' 
plea^re-cravmg, splendor-intoxicated people he ruled.' 
Aet how they must have loved their gorgeous and 
hvely city In its streets guards with golden spear- 
heads jostled a cosmopohtan crowd— BulgariarT^ 
bag^ trous^ and big turbans; cruel, cat-faced 
Hims, and Pereians noddmg their tall sheepskin 
raps. Beautiful things from many lands filled the 
® sold from Greece; spices, 

Arabm, fm, honey, and wax from Russia; and the 
beautiful jewelp-, gold brocades, carved ivories, and 
nch embroidenes of Constantinople itself. 

'^"ch of Santa Sophia the 
sunhght pomed down from 40 windows of tL S 

thS-^’bS”®r mosaics^with 

of jasper 

mrble, ^baster, and porphyiy, and the designTof 
mother-of-pearl. Court h/e was ceremoniruTlnd 
gorgeous. A XTsitor to Constantine ITI in 94S found 

^ a golden 

plane-tree full of artificial birds which buraf into 

tWp V ?^\®^rtled visitor touched the floor 
thnce with his forehead, and arose to find that the 

fhp j Constantinople, however, was 

the Hippodrome, where 30,000 people sat under awn- 


ings of silk and purple to watch the chariot races and 
to enjoy the triumphal processions of victorious gener- 
als, who distributed to the crowd loot taken from 
the Vandals — golden girdles, silver vases, gems and 
dishes and garments. The Empress Theodora in her 
youth performed in this circus. A one-eyed yellow 
dog was equally famous as an entertamer, since he 
could sort out a pile of rings and return each to its 
owner.^ The childish mobs divided so hotly in their 
enthusiasm for rival groups of charioteers that in 
their strife they once burned the best part of the city 
and nearly' cost Justinian his throne. 

V^et tte was the nation which led the world in art, 
so that its bulbous domes and glittering mosaics are 
to be seen in Santa Maria Maggiore in Rome, in San 
Vitale and San ApoUinari in Rax'enna, in the mosque 
of Cordova, Spain, and in the famous St. Mark’s 
Cathedral in Venice. The latter contains one of the 
most remarkable examples of the goldsmith’s art in 
the world, the Pala d’Oro, a great Byzantine reredos 
with 24 figures in enamel against a background of gold 
and big uncut precious stones. 

Sacred Images and the Iconoclasts 

One feature of By'zantine art is its lack of statuary. 
The early' Christians disapproved of it berause they 
feared the Christian church would fall into the old 
pagan worship of images. The Arabs, alway's in clo-e 
touch with the By'zantine world, held the same rietrs 
After a time, however, the clever hands of Byzantine 
artists were carving ivory bas-rehefs of the saints, 
or making icons — ^ded and painted religious pic- 
tures. The emperor Leo III in 726 began a campaign 
to abolish these images, and his adherents, who 
smashed the sacred pictures, were called “iconoclasts” 
or image-breakers. So serious was the strife over 
images that it was an important factor in bring- 
ing about the division between the east and west 
branches of the church. (See Church, Christian.^ 

Constantinople grew more and more oriental in 
tastes and sympathies, gayer, and also weaker. When 
the Crusaders came there at the close of the llth 
century, they were amazed to find a city of a million 
people, with paved and lighted streets, great parks, 
hospitals, theaters, efficient police, fine palaces, and 
excellent schools. 

Aet it was the Fourth Crusade which first brought 
ruin to Constantinople. In 1204 the Crusaders, at 
the instance of the jealous Atenetians, captured and 
looted the city, ilany great art works of the past were 
destroyed, and the famous bronze horses were earned 
off to St. IMark’s in A’enice. 

_ A ghost of the Byzantine Empire survived for a 
time, until in 1453 the fierce Ottoman Turks closed 
in on the doomed city of Constantmople, killed the 
emperor Constantine XIII, plundered, murdered, and 
took slaves. Since then (until 1923) the city' has been 
the Turkish capital and the crescent has replaced the 
cross over Santa Sophia. (See Istanbul.) 
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EDITOR’S NOTE 


E v'ery user of Compton’s Pictured Encyclopedia should form the habit 
of first turning to the Fact-Index section at the end of each volume 
^ when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you ■u'ill 
usually save time by finding in the inde.x the exact page numbers for the 
desired material. 

All page numbers are preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. Where necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject are indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the te.xt to which you are also referred; some- 
times they are found in a different but related article which tvill add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and ne^v names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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Olr letter 1 > probably started in E^ptian writing as a picture sign for house 
(i) Shortly alter au lo b c a Semitic people called the Seirites adopted this pic 
lure as an aiphal etic sign for ihe sound of b because the Semitic tsord beth, 
meanin!; house began uith this sound 

1 he Seiritie sign ttas crudely made (s) but the Canaanitc Phoenician alpha 
bet gate it a better shape with a tad (3) In Hebrew and probably in other 
Semitic languages the sii,n was called brth 

When the CrcLbs learned to write from the Phoenicians thev changed the 
name of the letter to beta Later when they bc„an to unte from left to right 
insieatl of from right lo left thev turned the letter around T hey also gave it 
graceful curses f^l The Romans look tl is cursed form into Latin and from 
Latin the capilaj leilei came to us without change 

Our present small b began to take shape in laicr Roman times when ssrilers 
fell into the ptaciiee ol omne ng the upper loop of the capita! or making it long 
and thin (5) Rv the 9th ccnlury the Idler had its present form 

Note— For Ihe slors of how alphabetic writing began and developed, jee 
the articles Alphabet AVritng 








BABYLONIAN 


dean Cmpire, or Second BabJ Ionian 
Empire B-5-8, maps B-6, P-15S, 
E-278&, pictures TS-5~Gb, licfcrcucc- 
Oi((fiuc A-240, 240a. See also iii 
/ttdrx Sumerians 
agriculture A-70 
architecture A-30S, B-5 
arch used A-297, .A-305 
bricks used B-302 
Chalde.an period Hanging Gardens 
of Babylon S-104, B-5, pictures 
B-9, S-106 
ziggurat P-447 
arts 

jewelry J-34e 
metalworking, picture B-65 
pottery P-393 

sculpture S-76-7, picture E-446 
astronomy B-9. A-443 
Babylon, capital B-S 
excavations pictures B-6a, 8: at 
Xineteh X-a39 
government D-63 
history B-5-8, charts H-3ei, 362 
Hedian intasion B-9 
Chaldean, or Second Babj Ionian, 
Empire B-9 

Babj Ionian captivity of Jews J-353. 
B-S 

irrigation S3'Etem E-4I3 
laws Hammurabi's code B-7-8: pro- 
hibition P-416 
libraries L-180-1, ^-239 
literature B-9 

Mesopotamia M-174-6, pictnics 
51-174—5 

religion and mythology B-66-7. 8. 
G-145 

seven-das week instituted 'tt'-SS 
slaiery S-194, B-7-8 
sundial intented 77-55 
Tigris and Euphrates T-133. E-413 
water supplied to cifes 17-73 
writing C-529, 17-310, 310o, pictures 
\l'-310-310a. P-158 
characters 17-310a 
inscriptions discos ered A-301 
material and methods B-231. pic- 
ture B-6a ‘ 

Bab.s Ionian captivity 
of Jesss J-353, B-5 
of popes B-228, P-191, G-21S 
Bnbj’s breath, common garden dower- 
name coreectly applied onlv to 
specif of Gppsophila tgip-'sdf’i- 
Jn): tiny sshite or pink flowers in 
{°°'e^c>usters, small lance-shaped 

how to plant, table G-16 
Baccamos. also Bacniaos, name gisen 
C-9?a'' Urn cSbom 

Bacchanalia tbal.-a-iuVU-Q) , Roman 
chu^D-s's 

similar Greel< festival D-l‘’9 
Bacchantes {2)d-7;dnfs' or 

dancing women attending Bacchus 

BacHius (Greek nionjeus), Roman 
god of wine D-93, D-129. See S 
in hulcx Dionysus 

Juhann Sebastian (1685- 
lioO), German musician and com- 
poser B-9-lo, picture E-10 
analysis of music 

equal temperament advocate 7I-4fiq 
music plajed bj- Mendelssohn 71-171 

Pldlipp Emanuel (1714- 
88), German musician, born Wei 
mar; son of J. S. Bach; court mul! 
cian to Frederick the Great I74rl 
68; later at Hamburg; mide use S 
harmonic color “ « ul 

develops sonata M-‘i62 
Bacharach, Germany, town on Rhine 
River -2 mi. s. of Coblenz; isth- 
century ruins. 

Bachelder, ^hn (1817-1906). inven- 
tor. bom 77eare. X. H.; made ina^>- 

Kej : cdpe, dt, fur, fast, whpt, fpllT^^ 


improvements on sewing machine: 
S-117 

Bach'ellcr, Irving (1859-1950), novel- 
ist, burn Pierrepont. X. T ; inter- 
preted American life and character 
with sv-mpathy and humor; also 
wrote historical fiction CEben 
Holden'; 'D'ri and I'; 'A .Man for 
the Ages’: 'Silas Strong’: 'Cricket 
Heron'; 'The Homie of the Three 
Ganders': 'The Master of Chaos'). 
Bachelor (degree,, academic distinc- 
tion given by a college or uni- 
versity. usually after four years' 
Etudj' as undergraduate, common 
form Is B.4 or A B (Bachelor of 
Arts) , also given in divinitv. medi- 
cine, law. science, phiiosophv, 
literature TJ-400 
origin U-404 

Bachelor's button, name for several 
garden plants Cciifaiirco epanus 
has blue pink, purple, or white 
flowers .A.lso called cornflower, rag- 
ged ronln. and bluebottle 
Bnchcr (bii'l.er). Itobcrt I'ox (bom 
1905), phv'sicist, born LoudonvIIle, 
Ohio expert on atomic spectra; 
with Los .\lamos atomic bomb proj- 
ect 1943—45. director nuclear 
phj-sics laboratory. Cornell Unl- 
■^rsity since 1945; member .A.tomic 
Energy Commission 1946—19. 
Bacillus (ba-stl'i'is) a genus of rod- 
shaped bacteria B-16 
Bacillus, plural bacilli (hn-sil'f). rod- 
^dped^bacterium, pictures D-102, 

®-''^>Hacln (5<i»-i-fr<i'sin). drug A-268, 

'Il'trlct, Boston, Mass. 

Backbone. Sec in Index Spine 
Backbone Mountain, highest point In 

JLl'ie’*'”^’ 

Backgammon, game played by 2 per- 
sons each with 15 pieces or "men" 
on a board divided into 4 "tables," 
the moves being determined bv dice- 
throw's The game is probably of 
fomierlv 

called tables 

(hu/.'/ious). IVlIhelm (bom 
1884). German pianist, bora Leip- 
zig. Germany: professor Roval 
College of Jlnslc, Manchester. Eng- 
land 1905; brilliant concert pianist. 

-A.rchltecture, 

table of terms 

Backing, in fishing, list F-llsp 
^'F-mp F-118C, list 

Back pressure, in electric circuits 
how generated In coils E-301 

>I« method, of 
artificial respiration P-96, pictures 

Backstitcli. in sewing S-111 

picfiire S-472 
Backswimmer. a water bug 77-64 
65, picture 77-64 

“‘"■on JcniJani and 

ESrphnosop'berstaVcfc®^^^^^ 

founded empiricism P-204 
^OMjm Orpanum* S-61 
quoted E-377 

'=°"»'-oversy 

Bacon, ^nry (1866-1924), architect 
born 77atseka. 111. ('Court of Four 

tiojBuimin|”anrmam®%tfer‘’°^^^ 
^?i’Jlic'Sr“k|?yaf in 

Lincoln Memorial, picture L-250 
(bora rara?'''"' Daskam : 

(born IS 1 6)' novelist and poet bora 
Stamford, Conn ; made studrS 


: child life ('Memoirs of a Bab}'- 

'Biography of a Bo>’: ‘Counter- 
point*; ‘Kathy*; ‘The Root and the 
Flower'). 

' Bacon, l>onnr(l (1867-1954), writer 
• born Solvay, X.T.; taught EngJjBh 
at University of California 1910- 
■ 23; won Pulitzer prize for terse 

1941 for 'Sunderland Capture and 
Other Poems*; translated 'Lusiad' 
by Camoens (verse; ’Ulug Beg', 
'The Purioso*; autobiography: 
'Semi-Centennial*). 

Bacon, Xnthnniel (1647-76), leader 
of Bacon's Rebellion B-11 
Bacon. Pcfirgy (born 1895). artist and 
writer, bom Ridgefield, Conn.; well 
known as author and illustrator oi 
books for children; favorite sub- 
jects are animals done in humorous 
fashion (‘Lion-Hearted Kitten, and 
Other Stories'). 

Bacon, Roger (12l4?-94?). English 
monk, scientist, author B-11, pic- 
tures B-11, M-2387t 
forerunner of modern chemists C'221 
knowledge of gunpowder G-232 
Bacon, a meat obtained from the side 
of the hog; flavored by smoking and 
curing; ranks next to butter in body 
fuel value: H-404, ir-154 
Bacon's Rebellion B-11 
Bacteria (bdk-ter’i-g), agroupof one- 
cclled microscopic plants B-12-15, 
pictures B-12-16 
antibiotics A-266, 2B7-B, B-14 
antiseptics A-265-8, pictures A-266-B 
antitoxins A-265-9 
canning destroys P-219, 220 
cheese ripening C-206, 207 
classification L-225, pictwc li-224a 
cold checks activity A-266 
destruction by: bacteriophage B-13, 
P-305, pictures B-13; leucocytes 
B-208 

disease caused by D-101-4, B-13-11, 
pictures D-102 
enzjTTies B-S89, B-13 
food poisoning H-303-4 
heat, resistance to B-13, 14 
identification B-15, pictures B-l2 
Industries based on B-14-15 
Intestinal D-92, diagram D-91 
luminescence F-106, P-208 
nitrogen fixation. See in Index M- 
trogen-fixing bacteria 
poisons generated P-341 
reproduction B-12 
respiration R-117 
scavengers B-IS 
soil making B-13, S-22B-9 
supersonic weaves S-2S8 
test, centrifuge device for C-178 
ultraviolet rays destroy U-233 
vaccines V-433a, b, B-14 
war, use In B-14, A-382 
yeast making aided by Y-S36-7 
Bactericide A'265, S-356 
Bacteriological warfare B-14, A-38- 
Bactcrfol'ogy, or microbiologj B-1- 
centrifuge device C-178 
Koch D-IOS, K-64 
Lister A-26e 
Pasteur P-96, D-103 
Bacteriophnpe (bdk-tcr’i-o-fdgh ® 
bactena-destroying virus 
L-224a, b, P-305, picture B-13 
in plants P-S05 

Bactra, Afghanistan. See in Jndex 
Baikh 

Bac'tria, ancient country 

Baikh, Afghanistan) n. of Hindu 
Kush Mts.; famous for horses an 
camels; one of earliest homes o 
Aryans; conquered by 
Great and Alexander ; kingdom lat® 
extended to n. India: map ^ 

Bactrian camel C-52— 3, pictures C- -» 
Z-358 

Bad air, household hygiene H~304 ^ 


}et, fern, there; tee, bit; row, won, for, not, do; ciire, but, rude, fiill, burn; o«t: 
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'Enchanted Village'. Received Xe’cv- 
bery medal in 3947 for ‘Miss HicU- 
orj’', illustrated by Ruth Gannett. 

Bailey, Florence .liiRUsta Merrinm 
(1^63—1043), ornithotosist. bom 
Locust Grove, X.V.: sister of 
Clinton Hart Merriam and wife of 
Vernon Bailey CHandhnok of Birds 
of the Western United States'). 

Bailey, HacJcoIiali, American showman 
C-311 

Bailey, James Antliony, real name 
James Anthony McGinnes? (1647- 
290C), circus partner of p. T. 
Bamura. born Detroit, Mich : 
C-311-12 

Bailey, Liberty Hyde (lSoS-1954), 
botanist and horticulturist, bom 
South Haven. Mich.; professor hor- 
ticulture 1683-1903 dean of College 
of Agriculture 1903-13, Cornell 
Uni\ersity; made important ln\esti- 
gations in horticulture, rural eco- 
nomics. and education; editor, 
standard encyclopedias of horticul- 
ture and agriculture, poet (‘Wind 
and Weather*): author of many 
boohs on gardening ('The Garden 
of Larkspurs’) 

Bailey, Vernon (1604-1043). biologist, 
bom Manchester. Mich., chief field 
naturalist, US Biological Sur\-ev 
lSST-1933 (‘Life Zones and Crop 
Zones of Xew Mexico'; 'Mammals 
of Oregon’) 

Bailey wall, of medieval castle C-132, 
picture C-13C 

BalUrr, an ofheer of court whose chief 
dutfe.« are generally to preserve or- 
der and to take charge of prisoners 
under arraignment in England the 
term is applied to a superior serv- 
ant or agent and also to an officer 
of the court, 

Bainie, Joanna (1762-1651). Scottish 
poet and dramatist (‘Plavs on the 
Passons': *De Montforf; many 
simple songs and poems of much 
charm >. 

Jean ?ylvain (173G- 
93). French scholar, bom Paris- 
^ote important treatises on a«- 
fronomy: executed in Rpvolutlon^ 

B.*jdment in law. Sec in huJex Law. 
tabic of legal terms 

. aviation, expre,<rsion 
meaning to jump from an aircraft 
With a parachute. 

"°:y -382 'mountains on moon 

<1818-1903). Scottish 
philosopher and educator; raised 
Standard of education in Scotland 
and greatir Induenced teaching of 
composition : 

Briti h educator to stress neecssitv 

psyehoio^!^ Irom 

metaphysics; made a Studv S 
Ph^sica! origin of feeling and emo^ 

srhor;?y;?ta-^>- 

^”a‘tar^fic“coSb*^ 

Baird, John logic (lSSS-1946). Scot- 
tish inventor of televisor, first prai 
tical teiension apparatus T-s/d 

Baird. Spencer Fnllerton fl 823 -B 5 l 
naturalist, bom Reading pi’.’ 
made vast coIlecUon of \orih 
American vertebrate fauna- 
tarr of Smithsonian Institution -‘a; 
head of Commission on Pi„h and 
Fisheries, organized science of fi"h 
culture: started the marine labora 
tor}- at TToods Hole. Mass. 

deep-sea exploration H-lBs 
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Bnlrcalh, Germany, See in Index 
Ba^TCUlh 

Balrnsfnllicr, Bruce (bom 1868), Eng- 
li.sh cartoonis-t. bom Mur^ee. India; 
famous for his World War I car- 
toons of 'Old Biir, and a play about 
him. 'The Better 'file*; founded 
Prapments, a weekly comic paper. 
Balt, in fishing 

artinclal lure F-118c, 118/, pictures 
F-llBcwl 

Jive bait F-118b. picture F-118b 
Balt ca*itlng F-118b-d, picture F-llBc 
lure F-118C. pictures F-118c 
rod and reel P-llEc, picture F-llBo 
Baiting, in falconry F-15 
Balte- (bde), a loosely woven, napped 
woolen or cotton fabric, finished to 
Imitate felt; used for table covers, 
linings for Jewelry and Instrument 
cases, etc. 

Baja California, Mexico. See in Index 
California, Lower 

B,ajans (bo-pous'), a native tribe of 
Briti«tli Norih Borneo; principal 
^ltlenit.nt< .along Tampa '^uk River; 
Cajau a sr-Tionym for "pirate." 
Uajazet or Bayazld (bd- 

p(i-C'd‘t t (1347-1 loj), lirai Olio- 
man sultan. Victor over allied 
armies at Xicopolis 

defeated by Mongols M-346 
BaKan, Japan. See tn ludcx Shlmono- 
sekl 

BaKe'Ute. the phenol formaldehyde 
? by Leo H. Baekeland 

X--01-2, P-314, C.371, table J- 39 D 
propenics E-297, 

n.iker, Bryant (Percy) (born 3881). 
American sculptor, bom London, 
England; work's Include ‘The Pio- 
neer V oman‘. at Ponca City. Okla.* 
Pioneer M^cr’. Topeka. Kan.; 
statues of IVoodrow 'U'il.son and 
King Edward VJI of England- 
many portrait busts. no , 

Baker Brorgr Fl.lier (IB-IO-IDSl) 
banker and philanthropist, born 
V V- X^ars pre.sident 

Fn=t Aatfonal Rank, x4w York 

Son <:f>'-P0ra- 

• companies; 

tan c’erli^bip In slate bank- 

nn^iimr *0 ‘lominant 

ndl lin V* finance; gave 

<«eorRc Pierce (IBGC-loas) 
educator, bom Providence, R. I.; 

ro,T IForkshop" at Harvard 

University 1905-21; professor of 
of University 
Sdvil of p'e- 1<'25-33: leader in 
rcMtal of American drama. 

niehl (1871-1917) 
la^-er and political leader, born 

C 

m.- 1 1902-12; mavor of 

Cleveland 1912-16; H, S. secretam- 

ment Law Enforce- 

commission ; 

^a'iir>.c.? ®roTrn (bom 18 S 8 ), 

Iand?lmJ P^oPle of other 

Be Kin- J"oes CHe lYouIdn’t 
, the ot Simdn BoR- 

Sf,’, -Joarez. Hero of Jlexico’. ’Sir 
falter Raleigh’. ’Sun Yat-s^’). 

"nTiter’’n^ Slannord (1870-1946), 
Lapsing. Mich.; direo- 
Peam Bureau at Paris 

Seim, author of arti- 

^ on industrial and political prob- 


BALAKIREV 

lems; wrote 'Adventures in Conte.it- 
ment’ and other idyllic rural studies 
under pseudonjm “David Grasson"* 
'Woodrow WiI.eon — ^Life and Let- 
ters', monumental biography; 'Amer- 
ican Chronicle', autobiography. 
B.Tl»er, JlcmpTwbpr (2737-75), leader 
of Green Mountain Bo>'s. 

Baker, Sir Samuel Wlille (1621-93), 
English explorer, bom London; di'^- 
covered Lake Albert 2864. 

Baker. Mount, volcanic peak of Cas- 
cade Range In n. w. Washington; 
10,750 ft.; maps W-37, 44 
Bakeries B-295— 8 
air conditioning A-77 
zoo Z-357 

Baker Inland, a tiny sand and coral 
island in mid-Pacific, colonired hr 
the United States in 1935 for use 
as a way station for planes flying 
from the Hawaiian Islands to Aus- 
tralia; pop, 3; mep P-17 
Bnkcrt.nelt!, Calif., trading and manu- 
facturing city 100 mi. n. of Los 
Angeles in oil and farming region; 
pop. 34.784; oil refineries; packed 
fruits, agriculture and oil tools; 
Bakersfield College: wqpj C-S5, 
U-252 

climate C-3B 

B.aker Unlrer&Uy, at Baldwin, Kaa; 
ilethodist; founded 1655; liberal 
art.®, fine art.®. 

Bakcwell, Robert (1725-95), English 
farmer, established scientific stock 
breeding C-141a 

Bakin (b«-/;t>i) also called TakUan^ 
B.akin and Kyokntel Baklo (1767- 
1846). Japanese romantic novelist, 
bom Tokyo, Japam 
Baking C-463 
bread B-29$-7 
cakes and crackers B-298 
prepared mixes B-295 
silicone glaze for baking pans S-ISQ 
B.aking potvder B-18-19 
alum in B-18 

ammonium bicarbonate A-236 
gluten hold*? gas F-16C 
in self-rising flour B-295 
Baking fioda. sodium bicarbonate 
S-225 

in baking powder B-18 
Solvay process produces S-226 

Bak^t (bdkst), I^eon >TkolajewU«h 

(lSCS-1924). Russian genre and 
portrait painter and decorative c 
signer; noted for stage setUncs and 
costumes, especially for Diagbuevs 
Russian Ballet; T-2J5 
costume, picture A-'400l 
Baku fbci-ko'). Russia. oU center ana 
seaport, capital of Aaerbaidahon 
Soviet Socialist Republic. o« 
coast of Caspian Sea: pop. SOO.OUU. 
C-1S2, mops R-267, E-4l7 ^ 

sacred fire from natural gas G-j 1 
Bakunin (bd-?.*on'jym). Michael 

76), Russian anarchist aua a 
founder of TCihiUsm; exiled to Li- 
beria for life: escaped to E«ro?^ 
founded Social Democratic Aman^ 
which soon merged with the 
national; bis views 
anarchistic he was expelled fro® 
International and went to swiu 
land, where he died. 

BAL. antidote for lewisite C-COS 

Balaam (hd7dm). prophet disobemen^ 

to divine command until 
lously rebuked by his 
pelled against his will 
3:x-x.\*ir> to bless Israel. 

Balakirev iha-1a-7:e*rif'>, 

Tltch (1837-1910), 
poser; a follower of 
came leader of Young 
School of music with 

nationalism” as battle c^;overt V 

incidental music to ‘King ^ 
a piano fantasy Tslamey . son—- _ 


ti ftm, there; ice, bit; row, wdn, for, not, dg; c(7re, but, rjide, ftiU, buni, otii-f 
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BALFOUR 


BALL^S 


1922; author of ‘Foundations of Be- 
lief’, ‘Theism and Humanism’, 

Balfour Declaration, statement on Pal- 
estine mandate P-46 
Ball (bd'I^), mountainous Island of 
Indonesia, situated just east of 
Java; about 2160 sq. mi.; pop. 
1,101,393; people resemble Java- 
nese, but with Hindu strain; skillful 
craftsmen; traces of ancient Hindu 
culture; old form of Brahmanism 
chief religion: exports rice, cocoa, 
coffee: maps E-202, A-407 
animals and Wallace's line E-204, 
B-160 

clothing, pictures E-208 
doll, color picture D-122c 
people, pictures E-208 
temple god, picture E-208 
Balilla (ba-lcVla), Italian Fascist 
military organization of boys under 
14; similar to Boy Scouts; named 
in honor of Italian youth who in 
1746 hurled a rock at Austrians who 
were besieging Genoa* 1-275 
Bnllne, Israel. See m Index Berlin, 
Irving 

Bnliol, or Bnlllol (hdVyiil), name of a 
royal English family which emi- 
grated to England with William the 
Conqueror. Sir John de Dalinl (died 
1269) married Scottish princess 
descended from King Da\id I of 
Scotland and founded Balliol Col- 
lege; his son John (1249-l31j) 
claimed Scottish throne and as 
vassal to Edward I of England, 
ruled 1292-96; his grandson, Ed- 
ward, ruled in 1332* S-64 
Balkan Entente (ciii-tatit'), formed by 
Yugoslavia. Rumania, Greece, and 
Turkey In 1934; collaborated in 
economic matters and communica- 
tions. wrecked by Axis penetration 
In World War II • Y-347 
Bnlknii League B-26 
Balkan Mountains, In the Balkan Pen- 
insula. an extension of the Car- 
pathians. from Iron Gate of Dan- 
ube, extend s through Serbia, then 
turn e. to Black Sea; ditide Danube 
and Maritsa watersheds: B-21, 
maps D-16, B-23, E-419 
Balkan renlnstiln, s e peninsula of 
Europe B-21-7, maps B-23, E-416- 
17, 419, pictuics B-21-2, 24-7. See 
also in Index Balkan States 
bibliography B-27 
Christmas customs 0-2945-5 
history B-21-7, charts H-366, 367 
natural features B-21 
people B-21, 23-4: Slavs S-198 
Balkan States, the countries of the 
Balkan Peninsula, at present Al- 
bania, Bulgaria, Greece. Yugo- 
slavia, Rumania, and European 
Turkey. See also in Index Balkan 
Peninsula; Balkan wars; Crimean 
War; Russo-Turkish wars; and in- 
dividual states by name 
Balkan wars 
(1828-29) G-191 

(1877—78) B-26: Bosnia and Her- 
zegovina B-256; Disraeli's di- 
plomacy D-106 
(1912-13) B-26 
Bulgaria B-349-50 
Greece, territorial gains G-193 
Macedonia M-7 
Rumania R-254 
Serbia S-102 

treaty signed at Bucharest B-26 
Balkh (bdifc) (Turkish "high town"), 
Afghanistan, chief city of district 
of Balkh; ancient city (Bactra) 
early rival of Babylon and Nine- 
veh; center of Zoroastrian religion; 
pop. 12,488: maps A-406, P-166 
Balkh, district of Afghanistan. Sec in 
Index Bactria 

Balkhash (bd?-7:ds7i'>, lake in the 
Kazak Soviet Socialist Republic, 
near Chinese border; w. section 


contains fre^Jli water from 111 River, 
e. section is salt: about 6370 sq. 
mi.; 4th largest Jake in Eurasia; 
R-257, maps R-259, A-406, 411 
Balk line, in billiards B-144 
Ball, John (died 1381), a leader in 
Wat Tyler’s Rebellion T-227 
Ball, LucHlo (Mrs. Desi Arnaz, de'- 
ci nr’jirc) (born 1911), actress, 
born Jamestown, N.T. ; motion pic- 
tures include ‘The Big Street’, 
‘DuBarry Was a Lady’, and ‘Sor- 
row’ful Jones’ ; won television Acad- 
emy award for best comedienne of 
1952; stars in and produces 'I Love 
Lucy’, television program, with 
husband, Deal Ariia^ (born 1917), 
band leader and actor, born Cuba, 
citizen of U.S after 1942. 

Ball, Mary, maiden name of George 
Washington’s mother W-17— 18 
Ball, Thomas (1819-1911), sculptor, 
born Charlestown. Mass.; work 
shows dignity, sincerity, and ac- 
curacy of subject (‘Emancipation 
Group*; equestrian statue of Wash- 
ington in Boston). 

Ball, Wllllnm, great-grandfather of 
George Washington AV-17 
Ball. Sec in Index Baseball; Basket- 
ball: Billiards; Bowling; Cricket; 
Field hockey; Football; Golf; 
Jai-alai; Lacrosse; Pmg Pong; 
Polo. TennK 

Ballad P-333, 337, E-3760, 379, L-9Bb 
folk songs F-193-4. 195. 204 
Robin Hood R-1G4. 165 
Scoifs interest in S-67 
«iurvival in Great Smoky Mountains 
G-187 

Ballade (bq-ldd'). verse form derived 
from the French, having two varia- 
tions, the shorter being the more 
common; consists of three stanzas 
of 8 or 10 lines each, followed by an 
envoy of 4 or 5 linos, the last line 
of each stanza and of the envoy 
being the .'‘anic and the rhyme 
sounds being limited to three or 
four iabalfhchc or ababbeeded, In 
envoy bebe or ceded) \ example: 
W. E Henley’s 'Ballade of Dead 
Actors’, 

Itnllnd opera, an English form of light 
opera 0-397-8 

‘Beggai’s Opera’ 0-308, picture 
0-395 

Ball-and-claw-foot, In furniture 1-178 
Ballarat (b«I-n-rdt’), Australia, city 
of Victoria. C5 nil. n.w. of Mel- 
liourne; pop. 40,214, including .*jub- 
tirban area; woolen mills; formerly 
gold-mining cei^ter; «iap A-489 
Bnl’inst, Sec also fn Index Nautical 
terms, table 
balloons B-30, 32-3 
submarines S-435 
Ball hearing 

X-ray te‘-t, picture X-331 
Ball huUet* military bullet A-236a 
Ball clay C-341 

Ballony iMniids, group of five. In Ant- 
arctic Ocean, about 300 mile*? s.w. 
of Victoria Laud; volcanic origin; 
discovered 1839 by John Balleny, 
English shipmaster: inn»s A-259. 
W-206 

Ballet (buVd or bd-7d*), a theatrical 
dance B-28-28d, D-14, 14p-L I, pic- 
tures B-28-28d, D-14, 14i, A-4007 
Degas’s art 

'Ballet Class’ P-31d, color picture 
P-31C 

‘Dancer Bending Forward’ D-137-8, 
picture D-137 
historj’ D-14p-f, J 

musical shows D-147n, pictures D-14I 
0-397 

opera 0-388 

Pavlova P-100, picture P-loo 
Russia R-275, picture R-273 
toe dancing D-147» 
training for D-14a 


Ballet, in music. See in Index Music, 
table of musical terms and forms 
Bariin, Albert (1857-1918), German 
shipowner; director-general Ham- 
burg- American Steamship Line, 
w’hich he developed from insignifi- 
cance to predominance: practically 
reorganized German shipping trade. 
Ballinger, Richard Achilles (1858- 
1922), lawj’er, born Boonesboro, 
Iowa ; secretary of the interior un- 
der Taft; T-3-4 
Bnlliol. See in Index Baliol 


Bnllinl College, Oxford University, 
England 0-434 

Bnllistn, war machine used in ancient 
time.s for hurling .stones M-14, W-9 
Bnllls'tirs (from haUista, ancient 
machine for hurling stone.s), science 
treating of impact, path, and veloc- 
itj' of projectiles; interior ballistlc.s 
treat.s of motion of projectile in 
gun; exterior ballistics, of motion 
after leaving gun. 
naiquttte, an explosive E-458 
Ball lightning L-241 
Ball mill 

cementmaking type C-166, pictures 
C-164 

nallooii B-28d-36, pictures B-28d-3S, 
35-6. See also in Index Airship 
Andr6e‘s wrecked balloon found. 
picture P-351 

barrage against air attack B-30, 36, 
picture B-31 
blimp B-30-1, 32-3 
captive B-29, 30, S3. 34, picture B-31 
dirigible. Sec in Judea' Airship 
early types B-33-4, picture B-28d 
first ascent by man B-33 
free B-29, 30, 33, picture B-SlJ 
blimp used a.s B-32 
gas B-28d-9, 30; coni gas B-28d-9; 
helium H-331, B-28d-9, 32-3; hy- 
drogen H-459, B-28d-9. 32, 33-4 
highest ascents B-36, diagram A-456, 
picture B-S5 

kite type B-30, picture B-31 
military and naval use B-30-l> 82-3, 
34. 36 

ob'servatlon B-30-1. 32, 34, pictures 
B-31 33 

parachute P-72, ffres P-73 
round B-29, 30, iifc^urt B-3i; blimp 
pilots trained In B-32 
scientific use B-33, 34—6, diagram 
A-455. pictures B-35: meteorology 
B-33, diagram A-455, pictura 
B-33, P-360b.* co'^mic ray research 


sounding balloon B-S3, dmgratu 
A-4B5, pictU7'C B-33 
stratosphere B-30, 34-6, diaprai 

A-455, pictures B-S5 
Balloon'el, small inflated bag kept 
within a spherical or 
loon for purpose of retaining shape 
after loss of gas. 

Bnlloonflow er (Platgcodon grandi- 
floru 7 n)y an herbaceous garden per- 
ennial of the bluebell family. 
large terminal bell-shaped V 
blue, or purple flowers, which m tne 
bud resemble balloon*? 
how to plant, tabic G-17 
Balloon tine, an annual herbaceous 
garden climber {Cardiospermnin 
ha1icacabui7i) of the soapbern 
family, with small white 
deeply toothed leaves, and baiioon- 
like seed pods. 

Ballot B-S6-7 

ancient Athens B-36, -^"338-9 
secret: in England G-J18, picture 
C-318 

short ballot B-37, C-498 
Ball point pen, fountain pen with a 
tiny ball for a point P-116 
Ballroom dancing, or social dancing 
D-14m 

Ball’s BliifT, Va , a bluff on Potomac 
River abovit 33 mi. above Washim.- 


Key: cape, dt, far, fast, whrit. ffjU; me. 
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BANKS 


of Canterbury 1604; “chief over- 
seer” of translations for authorized 
version of Bible. 

Bancroft, Sir Squire (1841—1926), 
English actor and manager; mar- 
ried actress-manager, Effie 'N'Vilton, 
■with whom he produced many 
pUys: publi‘=hpd hi*; reminiscences 
‘Empty Chairs' (1925). 

Band (music) B-46-46d, pictures 
B-46-46C 

books about B-46d 
derivation of word B-46C 
distinguished from orchestra 0-402 
harmonica bands H-269 
historj* B-46c-d 

military band B-46c, d, 0-402, pic- 
tures 6-460-0, 0-404 
school B-46-460. picture B-46Zi 
Ban'dn. group of tribes in French 
Equatorial Africa n of Ubangi 
Rner: use lip disks. 

Banda Islands. Indonesia, part of 
r^Iolucca Archipelago, in Banda Sea, 
60 mi. s. of Ceram; 20 sq mi.; pop. 
13.036 

nutmegs and mace N-316 
Bandar, India See in /ndcjr Masull- 
patnam 

Bandar (bnii'ddr) or Rhesus monkey 
M-352, 353, picture M-348 
Bandar Ab’bas, Iran, seaport on 
Strait of Ormuz Persian Gulf, pop 
15.233; exports fruit, tobacco, wool, 
carpets, opium: mops 1-224, 
A-406-7 

Bandar Shah, Iran, strategic port 
on Ca'spian Sea, northern terminus 
of Trans-Iranian Railroad* 1-223, 
maps 1-224, A-285 

Bandar Shahpur, Iran, strategic port 
on Persian Gulf; southern terminus 
of Trans-Iranian Railroad* 1-223, 
map 1-224 

Bnndn Sea. part of Pacific Ocean, in 
East Indie". " of Moluccas: great- 
est depth about 24,000 ft.: ?nape 
E-203, P-16 

Banded anteftter, an Australian mar- 
supial K-2 

Banded rattlesnake R-78 
Bnndeira, Pico dn, highest mountain 
of Brazil (9462 ft.) B-288 
Bandelier (hau-d<?-?Cr'), Adolph Fran- 
cis Alphonse (1840-1914), Amer- 
ican archaeologist and historian, 
born Switzerland; leading authority 
on archaeologj’ of s.\\\ United States 
Mexico, Peru, and Bolivia (’Final 
Report of Investigations among the 
Indians of the Southi\*estern United 
States’ ) . 

Bandelier Xational Monument, in New 
3Iexico N-30, map N-18 
Ban'dlcoot, any of several small, 
burrowing animals of the marsupial 
family PcranieJjJaej,* found in Aus- 
tralasia ; feeds on worms, insects, 
vegetables, and grain: K-2, A-480 
Band/ermasin (^cln-per-md'sjji), sea- 
port, chief town in Indonesian Bor- 
neo. built mainly on piles; pop. 
65,698; exports spices, gold: B-255, 
viaps E-202, A-407, picture B-256 
Bandoeng, Or Bandung (bdn'dmtg') , 
city in Java; pop. 750,000: J-327, 
maps E-202, A-407 
conference 1955, picture H-379 
Bandurria (6an-dfq'rr-d), a Spanish 
wire-stringed musical Instrument of 
lute family. 

Bandy. "Welsh name for hockey. 

Banff ihdmf ) , Alberta, Canada, health 
and pleasure resort in Bow River 
valley in Canadian Rockies; alti- 
tude 4500 ft.; pop. 2357; annual 
•ndnter sports carnival: N-38/, maps 
C-68, 80, picture A-141, color pic- 
ture N-29 

Banff National Scenic and Recreational 
Park, in Alberta, Canada N-38/, 
A-141, maps N-38/, C-68, 80, pic- 
fare A-141, color pictiue N-29 


Bangalore (bdiig-ffO-Jor'), India ad- 
ministrative capital of M 3 'sore 
state, in s. part of India; pop. 778,- 
977; textiles, metal, tobacco; mops 
1-54, A-407 

Bang’kok. Siamese Kning Thep 
{Lrintg Vhup). capital of Siam 
(Thailand): pop. S27.290: B-46fZ, 
maps 1-123, A-407, pictures B-46d, 
S-171 

Vat Arun, or Vat Chang, picture 
S-170 

Bangor (bdng^yCr), ^le , on Penobscot 
River 60 mi from sea. pop. .11 
paper. leather, shoes; Bangor The- 
ological Seminary* M-46, viaps 
M-53, U-253 

Bangor, old cathedral city on coa*5t of 
'Wah^s: pop 12.822. seat of bish- 
opric since 6th century L'niver^-ity 
College of North Wales; slate 
quarries: wiop B-326 
Bang*!, John Kendrick (1862-1922). 
humon**! born Yonkers. N V (*A 
Houseboat on the Si>"X*: ‘Mr Bona- 
parte of Corsica’: *The Foothills 
of Parna‘^sus*; ‘The Idiot*; ‘Coffee 
and Repartee’). 

Bang’s dlsea**e. of cattle C-147 
vaccine V'433b 

Bangui (ban-pc'), capital of Oubangul 
Chari in French Equatorial Africa, 
on I'bangi River at n vv border of 
Belgian Congo, pop 38,400. map 
A-46 

Bnngueulii (b«n£ 7 -irt-o'/o ), I.nke, or 
Bangweolo, Lake, in Northern Rho- 
desi.a, 150 mi long, formed by 
Congo headstreams map5 A-47, 
B-109, E-199 

discovered by Livingstone L-281 
Bania (b(in-»/tr), Indian moneylender 
1-69 

Banian tree, or bnnj'nn tree B-53— 4, 
ptctinc B-54 

Banim, John (1798-1842), Irish poet, 
plav wnght, novelist, called ’’Scott 
of Ireland.” With brother Michael 
{179G-IS74) wrote famous 'Tales 
of the O’Hara family*. 

Ban’Jo. a stringed instrument B-46d, 
picture M-471 

Bank, financial institution. Sec in In- 
dex Banks and banking 
Bank acceptance C-509 
Bank for International Settlements, 
set up in 1929 as part of the Young 
Plan for handling German repara- 
tion payments; duties taken over by 
Inlernallon.al Bank for Reconstruc- 
tion and Development in 1946. 
Bankliead. Tallulah Brockman (bom 
1903), actress, bom Huntsville, 
Ala.; daughter of ^V. B. Bankhead, 
•who was speaker of House of Rep- 
resentatives (plays: ‘The Little 
Foxes’. ‘Skin of Our Teeth’, and 
'Private Lives’; motion pictures; 
*A Royal Scandal’ and ‘Lifeboat’; 
star of radio and television pro- 
grams) ; wrote ‘Tallulah’, autobiog- 
raphy. 

Bank holidays. England F-59, E-351 
Banking, of airplane A-92, dfaqrams 
A-89. Sec also in Index Aviation, 
^ table of terms 
indicator, picture A-93 
Banking acts. See in Index Banks 
and banking, subhead laws 
Bank note, a form of paper money 
®”51, M-S37. See o7eo f» Index 
Paper money 
Bank of Amsterdam B-51 
Bank of England B-51, L-301, man 
L-301 ^ 

Bank of France B-51 
Bank of North .\merlca M-o95, B-51 
Bank of Sweden B-51 
Bank of the United States 
first, second banks chartered B-52 
Jackson vetoes charter J-286-7 
Tyler opposes re-establishment T-227 


Bankruptcy, legal admission by a 
debtor that he is unable to pay his 
debts in full B-46d-7 


Bank4, Sir Joseph (1743—1820), Eng- 
lish naturalist; accompanied Cap- 
tain Cook 1768-71; first man to 
study marsupials of Au*:tralia; 
discovered geysers in Iceland. 

Banks, Nathaniel Prentiss (1816-94). 
U. S. Army officer and political 
leader, born Waltham, Mass.; 
speaker U. S. House of Represent- 
atives 1856; governor of Massachu- 
setts 1858-61; Federal general in 
Civil War; in House of Represent- 
atives 1864-77. 


Banks and banking B-47— 53, pictures 
B-47, 49-51. See also in Index 

Money 

acceptance C-509 

bank notes M-337; origin B-61 

branches B-52 

building and loan as.«;ociations B-342 
capital, surplus, and undivided prof- 
its B-47. 48-9 
central B-51 

England B-51, L-301, map L-301 
Genoa G-3S 

United States; Bank of North 
America M-395, B-51; Bank of 
the U. S B-52, J-286-7, T-227; 
Federal Reserve System F-49-50 
chain banking B-52 
checking accounts B-48; Venice in 
1587 B-51 , 

clearinghouse. See in Index Clear- 
inghouse _ 

closing, temporarj', 1933 crisis B-52 
commercial E-226 
co-operative banks B-5S 
correspondent banks B-50 
credit C-508-10: Federal Reserve 
functien.s F-49-50 
credit union B-53 
deposits: demand and time B-47-8, 
61; Federal Deposit Insurance 
Corporation F-49 

discount P-1445, C-509: rediscount 
sy.stem P-50 . _ 

examination and supervdsion B-50, 
52. U-360 

failures B-47, 51. 52 
farm credit (U. S.) F-2Q 
Federal Reserv’e System F-49-50 
foreign exchange F-235 
frozen assets B-51 
insurance of deposits B-51, F-49 
interest P-1445-6 

International 1-195: International 
Bank for Reconstruction ana 
Development 1-197, W-297 
Investment banking E-226, B-50: 

Securities Act, 1933 R-207 
Investment trusts T-201 
labor banlcs B-53 . . 

laws: ancient B-51; U. S. national 
and state laws B-52; acts oi 
1933 B-50, 51, F-49, R-204. -OG 
Federal Reserve System F-49-50 
letter of credit C-509-10 
liabilities: to depositors B-47-8; to 
stockholders B-48-9 
liquid assets B-47 
loans B-47, 49, F-20 
Middle Ages L-297 
national B-50, 62 , -ri io 

Federal Reserve membership 
first in U. S. H-25S, B-52 
supervision U-360 
"negotiabie instfa-meats C-5Q9 
New York financial center N---® 
open-market operations F-50 
origin of term B-51 
overdrafts B-48 
postal savings bank B-48 
private banfe B-50 
Renaissance period R-107— 8 
reserves F-4^60, B-49 
Rothschild family R-235 
“run” on B-47 


Key: cape, dt, far, fast, wh(it, fpll; me, yet, fem, there; 


ice, bit: row. won, tSr, not, do; ciire, blit, rode, ftdl, burn; out; 




BARBED 

now popularly used to designate 
outdoor cookerj*. 

Barbed wire W-1G3 
use in warfare "VT-ieS, *W-222 

Barbel, soft, slender “feeler”’ around 
mouth of certain fishes, such as 
catfish, cod. drumfish, goatfish, 
sturgeon: F-103, pictures A-250c, 
F-101 

Barbellion (bdr-bel't/dn), TT. X. P., 
pen name of Bruce Frederick Cum- 
mings (18S9-1919), English dianst 
and scientist (‘Journal of a Dis- 
appointed Man*; “Enjoying Life and 
Other Literary Remains of W. X. 
P Barbelhon’; ‘A Last Diary*). 

Barber, John, inventor of a gas engine 
1-186 

Barber, Samuel (born 1910), com- 
poser, bom West Chester. Pa. ; 
began to compose at age of 7; 
awarded American Prix de Rome 
(1935), Pulitrer prize (1935. 1930), 
Post Ser\ice Fellowship from Gug- 
genheim Memorial Foundation 
(‘^lusic for a Scene from Shelly'. 
‘Symphony in One Movement'; 
‘Adagio for Strings’ ; ‘Essay for 
Orchestra’) 

Barber (from Latin bar’bCj “beard”), 
one who cuts or dresses hair, trims 
and shaves beards 
medieval barber-surgeons A-239 

Barherinl (6or-bd-re'«d), powerful 
Italian family in 16th and 17th 
centuries; Mafteo (Pope Urban 
VIII) most famous member, great 
palace in Rome symbol of their 
nealth. allied by marriage to 
Colonna family, 

Barberinl Palace, In Rome, Italy R-195 

‘Barber of Seville, The*, opera bv Ros- 
sini 

story 0-389 

Barberrj*. an ornamental shrub H-329 
harbors wheat rust R-297, 299, pic- 
tttre R-298 

Barberry family, or Berberldaceae 
(bur-bir-i-d(Vsc‘c), a family of 
plants and shrubs, native to Europe. 
Asia, and the Americas, Including 
tlie common barberry, mahonia. 
and May apple. 

Barber-Scotla College, at Concord, 
X.C., for women; Presbyterian; 
founded 1867 ; arts and sciences. 

Barber’s pole, origin A-239 

Barberton. Ohio, manufacturing citv 
T mi. s of Akron on Ohio Canal'; 
pop. 27,820; matches, match ma- 
chinerj’; map 0-356 

Barbe.r^ tl’AnrevIlIj- (bar-ba' dor- 
Amedee (1808-89) 
rrench rrriter, bom France (short 
stones. ’Les Diaboliques’ — English 
translation, -Weird Women’) 

Barbirolli (bnr-be-r6i'c). Sir Jolm 
(bom 1899), musical conductor 
bera London. England, of Italian 
and French parents; debut as cellist 
1911; conductor British orchestras 
T^”'^i;'’i’harmonic-S.vmphon.v 
193 1-43, Hall6 Orchestra, Manches- 
ter, England, from 1913. 

Bar’bital. a narcotic drug K-13 

Barbiturates (bar-bl-tiVrSts), drugs 
X-13. A-246 urugs 

Barbituric (bar-bi-tiir’il:) acid X-13 
• Barbiion (bdr-be’gdn') school, in 
painting P-S8, M-255 
Corot C-487 
Millet M-255 

Barbour, John (13167-9S?). Scottish 
poet, distinguished for -lig-oroS 
Style; wrote national epic (*Thp 
Brus’) about Rooert Bruce. 

Barbonr, Bnlph Henry (1870— 1944) 
writer of boys* books, born Cam-* 
bridge. :Mass.; wrote early stories 
and poems under pen name Rich- 
ard Stillman Powell; pleaded cause 
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of clean interscholastic sports; 
with LaMar Sarra, wrote ‘Football 
Plays for Boys*; ‘How to Play Bet- 
ter Basketball*; ‘How to Play Better 
Baseball*. 

Barbuda one of Leeward 

Islands in British West Indies; 62 
sq ml.; pop. 979; about 250 mi. s.e. 
of Puerto Rico* tnap W-96c 
Bnrhn«isc (bdr-bi7s*), Henri (1S74- 
1935'. French novelist and jbur- 
nalist; ser%'ed in World War I; 
much of his work propaganda for 
social and political reform (‘Under 
Fire*, portrayal of horrors of war). 
B.arrnrole. Sec in Index Music, iabJc 
of musical terms and forms 
Barcelona (b<ir-se-l6*»io, Spanish bdr- 
riid-lo'tid), seaport and chief manu- 
facturing center of Spain; pop. 
1280 179. with suburbs- B-54— 5, 
tiiaps S-312, E-425. pic/nres B-54-5. 
S-319 

Bar chart G-158-9. G-lGl-2, charts 
G-158. 161 

Bar'olnj, Alexander ( 1475?-! 552 ). 
British poet, scholar, and divine 
(‘The Ship of Fools’. English adap- 
tation In verse of German satire. 
‘Das Xarren.*;chifr’ by Sebastian 
Brant. ‘The Eclogue.s*. earlie‘'t pas- 
toral poems in English). 

Barclay. Robert (1G48-90). famous 
Scotti.«:h apologist of Quakers, de- 
fended doctrine that divine truth i-* 
made known through intuition, not 
logic (‘An Apology for the True 
Christian Divinity*). 

Barco oil field. In Colombia C-388 
Barcoo Hirer, Australia. See in Index 
Cooper's Creek 

Bard College, formerly St Stephen’s 
College, at Annandale-on-Hudson. 
N. Y.; founded 18G0. liberal arts; 
historical association with Protes- 
tant Episcopal church. 

Bardell, Mr«.. widow in Charle.s Dick- 
ens ‘Pickwick Papers’, plaintiff in 
Sr Pickwick ; teaches 

^Ir. Pickwick to “beware of vidder*'.” 
Bardin, town in Libya L-219 
Bard«. name gi\en to poetic singers 
among the Celtic peoples, especiallv 
in Ireland and Wales; compo^^ed 
verses In honor of heroes and sang 
them at festivals; term now applied 
loo':ely to any poet 
Welsh eisteddfod M-460 
Bardstown. Ky., historical town 20 
of Louisville; pop. 4154- 
map K-30 

Foster shrine F-248, uicdirc K-S4 

“■''E-3?Sr367^'”"‘’'""’'- 
■Bimefoot Boy The’, poem b.v -(Vhittier 
>\ -io2, A~22Bd 

Bnrein.v, or B.ireli (bu-r«’Ii), main 
trade center in Uttar Pradesh state! 
loO mi. s.e. of Deliii; pop. 208 083* 
Europeans in miitinj’ 
oi 18oj : vtap A-407 

Ba'rents, Willem (died 1597), Dutch 
explorer; discovered Spitsbergen 
explored Xovaya Zemlya and Bar- 
ents Sea. 

B.nrents Sen. part of Arctic Ocean n. 

between 


BARKING 

BarTiam, Richard Harris (176B-1845) 
pseudoniTn Thomas IngoIdsbv| 
English humorist, bom Canterbtur 
(Tngoldsby Legends’, tales in 
verse). 

Bar Harbor, Me., summer report: 
headquarters of Acadia Xational 
Park; resident pop. of township, 
3864: M-55, map M-53 
Bari (bd'rc), seaport in se. Italy on 
Adriatic; pop. 267,720; ancient 
Barlnm; several old churches; ex- 
tensive commerce and manufac- 
tures; maps 1-262, E-425 
Baring, family of English bankers; 
firm Baring Brothers, establish^ 
by Sir Francis (1740-1810) and his 
brother John became one of the 
great international banking houses 
of the world; manv of family in 
public life. See also in Index Ash- 
burton; Cromer; Revelstoke 
Baring, Manrice (1874-1945), English 
writer; son of first Baron Revel- 
stoke: war correspondent in Russo- 
Japanese and Ballmn wars; seired 
In Air Force in World War I ('Dead 
Letters’; 'Diminutive Dramas’; The 
Puppet Show* of Memoiy*’; ‘‘^en 
They Love*; 'The Coat Without 
Seam’; 'Robert Peckham’ — novels; 
poems; translations). 
Bnrlng-Gotild. Sabine (1834-1924), 
English clergy'man and writer; 
novels (‘John Herring*: ‘ifelalah’). 
Intere.«Jting works on religion, super- 
stitions. and folklore (‘Curious 
Myths of the Middle Ages*), books 
of travel and history, and many 
hymns (’Onward CThristian Sol- 
diers’; ‘Xow the Day Is Over'). 
Barl«nn Monnin*n«, in Sumatra S-449 
Barite (bSr^it), or baryte« (ba^ri'tes), 
a heavy ciystalline mineral (bar- 
ium sulfate), white or of varying 
color.*?; used in barium chemicals, 
and in manufacture of explosive* 
shade cloth, rubber tires, also In 
muds used to facilitate drilling into 
sand and gravel: A-168 
Arkansas A-360 
mineral form M-265 
X'ova Scotia X-308 
paint extender P-40 
Baritone, or barytone, in music the 
male voice having a range higher 
than bass and lower than tenor: 
diapram M-468b 

Bnr’lom. an alkaline earth rhem'^i 
element A-168, tables P-151, C--14 
chromate forms pigment C-300-1 
electrochemical activity E-315 
formed from uranium-235 A-4bo. 

diapram A-^65 
glassmaking G-121 
sulfate. See in Index Barite 
sulfide, phosphorescent properties 

nf 

X-ray diagnosis uses compounds oi 
X-330 ^ - 

Bark, of shrubs and trees B-55. 
also ill Index names of various tr^- 
u*?es R-55. W-143: canoes B-ioo. 
C-114. pictures C-113. 1-102; cork 
C-479-80, picfiirrs C-479; 

M-446; quinine Q-14; spices S-3.>9. 
340; tanning L-147-8; tapa clotn 
M-446 

Bark, or barque, a sailing vessel 


A-406. gee also in /ndcar Ocean table Bar’kantine, also barkenflne, a sailing 
Barfleur (6dr-^tir'), a small «?eannrr vessel S-151. picture S-153 

arifl ciinnmn.. t — - ....... 


and summer resort of n.w. France 
}° p^}‘ Cherbourg; important 
port in Middle Ages 
Barfurnsh, Iran. See in Index Babol 
Bargaining. collwtiTe. See in Index 
^bor unions, snbhead collective 
bargaining 

E-421, si-309, 


51-322, R-133, 1-29 
Bargone, Charles. See 
FarrSre. Claude 


in Index 


Key: cope, at, far. last, vrhat, fpll; me, ye't, fern 


Barker, Eugene Campbell (born 

historian, born near Hiversi^ 
Tex.; professor of American hi<^T 
at Universitv of Texas since l^“ 
(‘Life of Stephen F. Austin ; W 
Austin Papers 1765-1636'; 

H. E. Bolton, ‘Growth of a Xation ). 
Barker. Hnrley Granville. See m Index 
Granville-Barker /*, los; 

Barker, carnival C-126, picture C-i- 
Barking deer, or muntjac D-45 
“Barking sands” S-38 


there; fee. bit; row, won, for, not, do; cure, biit rode, fvl!, burn; out: 
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BARTLETT 


artUIerj' fire, mines, balloons, or 
other obstacles to enemy advance 
balloon B-30, SB, picture B-31 
submarine mine T-157 
BaTrnjre ihar’ip), type of dam D-10, 
Jinnah barrage P-42& 

Kotri barrage P-42b 
Lloyd Barrage 1-128, 1-252 
Nile E-272 

Barranianda (6dr-G-»nun'd(:). a lung- 
fish, native to Australia M-445 
Bnrranquilln ( bar-ran-kc'pa ) , sea- 
port of Colombia on Magdalena 
River 7 mi. from mouth- pop. 
279,000: exports coffee, hides: pro- 
duces textiles shoe*’, lumber, flour: 
C-388, vtnps C-S87, S-262 
Barms (bd-rasO, Paul Francois Jean 
Xicolas, vicomte de (1755— 1829), 
French re\olutlonist: active In 
Robespierre’s overthrow; became 
member of French Directory 1795, 
dictator 1797; retired 1799. 

Barr^ (bd-nV). Isaac (1726-1802), 
British political leader, born Dub- 
lin, Ireland; colonel m British 
army; opposed taxing of American 
Colonies; Barre. Vt Barre Mass., 
and "Wilkes-Barre. Pa., named for 
him. 

Barre (har'e). Vt., city in n center 5 
mi. se of Montpelier; pop 10,922: 
V-461, map V-457 
granite quarrj*, picture V-4B0 
Barred owl 0-430-1, picture 0-430 
Barrel, unit of measure or weight; 
U S. standard barrel for vegetables 
and fruits (except cranberries) 
holds 7056 cu in , that for cran- 
berries. 5826 cu in ; U S. barrel for 
petroleum bolds 42 US gallons; 
English barrel for beer, 4.1.23 U.S, 
gallons: TJ. S, barrel for beef and 
pork, 200 lb. 

liquid measure, table W-87 
weights, table W-89 
Barrel cactus A-346 


Barrel laiot, also blood knot, picture 
F-llSe 

Barrel pen P-116 

Barrel roll. See in Index Aviation, 
table of terms 

Barren Ground caribou C-122 
migration M-243, 7nGp M-241 
Barren Lands, A-ast tree’ess pinin'* or 
tundras in n. Canada C-78, L-137 
Barr&s (bd-rcs*). Maurice (1862- 
1923), French author and political 
leader; developed from aristocratic 
dilettante and agnostic into strong 
nationalist and defender of Roman 
Catholic church; fine, polished 
style (‘Faith of France'; *lVar and 
the Spirit of Youth*; ‘Sacred Hill') ; 
F-289 

chief works F-290 

Bar'rett. John (1SG6-1938), diplomat 
bom Grafton. Vt.; director general 
of Pan American Union 1907-20. 
Barrett. Lawrence (1838-91), Shake- 
spearean actor, born Paterson. • 
long associated with Edwin Booth- 
notable for his Cassius. 

Barring (bd-re-ds'), Louis Ernest 
(1841—1905', French sculntor- 
classic spirit (‘First Burial*; ‘Joan 
of Arc as a Prisoner’) 

‘The Boy Mozart', picture M-443 
Har'rle, Sir James Matthew (1860— 
1937), Scottish novelist and drama- 
tist B-fiO, E-382b 

•Peter Pan* R-60: Maude Adams in 
picture D-133 

statue of Peter Pan, picture B-60 
Barrie, Ontario. Canada, citv and 
summer resort on Lake S'imcoe, 
about 60 mi. n. of Toronto; nop. 
12.514; building materials, flour, 
boilers, textiles, shoes: »nap C-72 
Barrier islancic E- 18 A 
Barrier reefs, formed by corals C-478 
Great Barrier Reef A-476, C-478, 
maps A-478, 489. pictures C-477 


Barrington, JC. Sec in Index Beck, L. 
Adams 

Barron, James (1769—1851), com- 
modore, born in Virginia; in com- 
mand of Chesapeake when attacked 
by British Leopard 
Chesapeake affair W-11 
killed Decatur D-28 

Barrow, Isaac (1630—77), English 
mathematician and theologian, bom 
London; first Lucasian professor of 
mathematics. Cambridge University 
16G3; in 1069 resigned in favor of 
pupil Isaac Newton; credited with 
preparing way for differential 
calculus (‘Lectiones Optlcae ct 
Geometrlcae'), 

Barrou, Sir Jolin (1764—1846), Eng- 
lish traveler and writer; secretarj' 
to the British Admiralty 1804—15; 
did much to promot" Arctic explo- 
ration (‘Travels In China’). 

Barrow in Fur'ness, England, seaport 
in Lancashire **o mi n v. of Liver- 
pool; pop 67.467; Iron mines; steel- 
works. shipyards: map B-325 

Barron River. 2d largest river of Ire- 
land. In se.; flows e and s. 120 ml. 
to Atlantic near Waterford: >nnp 
B-325 


Barrows, Daviil Prescott (1873-1934), 
educator, born Chicago. 111.; direc- 
tor of education. Philippines; presi- 
dent, UnUersitj* of C^alifomla, 
retiring in 1923; lieutenant colonel 
1919; major general California Na- 
tional Guard ('HIslon* of the Phil- 
ippines’), 

Barri, Sir CImrIes (1795-1660). Eng- 
lish architect. born I/ondon; 
King Edward’s Grammar School, 
Birmingham, considered finest 
work 

Houses of Parliament L-304 
Barrel,. John ( 1745?-1S03 ) . American 
naval hero B-60-a. picture B-61 


juarry, .iinrie liecn, counter's du. Sec 
in Judex Du Barry 

Barry, Philip (1896-1949), p1a%'wright. 
bom Rochester. N. Y.; well-con- 
structed play.s usually about societv 
people; clever dialogue (’VliJte 
Wings’; ‘Paris Bound'; 'Holiday’; 
’Hotel Universe*; ‘Tomorrow and 
Tomorrow’; ‘The Animal Kingdom’; 
‘Philadelphia Story’), 

Barry College for Women, at Miami, 
Fla.; Roman Catholic; founded 
1940; arts and sciences- 
‘Barry Lyndon*, novel by Thackeray 
T-108 

Barrymore, Ethel (bom 1879), actress 
(stage, screen, radio, and televi- 
sion), born Philadelphia, Pa.; made 
debut in 1896 in companv of her 
uncle, John Drew; married Ru'-sell 
G. Colt, divorced 1923; stage plays: 
Captain Jinks’. ‘Allce-Sit-bv-the- 
Fire, ‘The Censtant Wife*. ’‘The 
Corn Is Green*; autobiography: 
Memories’, 

Ceorgiana Emma Drew 
liSoB-93>. American actress, wife 
of Jlaurice Barrymore and mother 
of Lionel, Ethel, and John; versatile 
actress; appeared In plavs with 
husband, also with Edwin Booth; 
aid notable work in ‘The School for 
*^’-Abb$ Constantin*, and 
The Wages of Sin*. 

Barr.vmo»-e. John (18R2-1942), acto'* 
bom Philadelphia, Pa.; brother of 
Ethel and Lionel; made debut in 
i? '^lagda*; later appeared in 
The Fortune Hunter*; ‘Are You a 
Mason?'; ‘Peter Ibbe^snn': *Re- 
fi^rapt'on*; ‘The Jest’; ‘Richard III'; 
Hamlet ; also famed motion- 
picture actor (‘Don Juan* • ‘Beau 
Bnimmel’; ‘Svengali') 

In ‘Justice*, pi -(itrc D-135 
Barrj more, Lionel : ( 1878-1954 ) . stage 
sc^n. radio, and television actor 


born Philadelphia, Pa.; brother of 
Ethel and John ('The Jest’; The 
Copperhead'; 'The Claw'; ‘Laugh, 
Clown, Laugh’). 

Barrymore, Jlaurlce, real name Her- 
bert Blythe (1847-1905). English 
actor, father of Ethel, John, and 
Lionel; leading man for Mrae. 
Modjeska, iirs. Langtrj', Olga 
Nethersole, Mrs. Fiske. 
Bnr-snr-S"Inc (.hdr-sur’Sen’) , historic 
town of e. France, on Seine Rl\er. 
20 mi. s.e. of Troj'es; pop. 1875; 
devastated 1359 by English. 

Barter, exchange of articles without 
u'-e of money M-336 
Aztec A-543 

Bedouins in Arabia A-286 
Brazil, picture A-185 
Congo basin C-434li 
fur trade F-322, 323 
international 1-196, F-235 
modem co-operatives C-470 
Mongolia M-343 
pioneer America P-263, W-23 
Barter agreements, in foreign trade 
1-196 

Barth (5(7rf ), ncinrlch (1821-65), Ger- 
man explorer; published book on 
travels and discoveries in Africa. 
Barthe, Richmond (born 1901), Negro 
sculptor, born Bay St. Louis, Miss.; 
work shows original and vigorous 
realism; many of his pieces in 
Whitney Museum, New York City, 
and in U. S. government buildings. 
Bnrthelemy, Peter, a priest In the 
Flr.«t Crueado r-519 
Bartholdi ibdr•t6^-de')^ Fr^dWr-Au- 
gwstc (18.34-1904), French sculptor 
B-Gl, picture B-61 
'Lion of Belfort' B-61. picture B-61 
Statue of Liberty L-179, pictures 
L-X79 

Bartholomf (fcdr-fd-rd-md'), Albert 
(1845-1928), French sculptor; de- 
signed Croix de Guerre medal; 
noted for group ‘To the Dead’ at 
Fere Lachaise Cemetery in Paris. 
Bartholomew (bdr-fhdro-mu), ^aInt, 
one of Twelve Apostles; festival 
August 24: A-275 
fair F-12 

mas«-arre of St. Bartholomew's Day 
C-194, C-S82, H-442 
Ba»'tli»»ti (bnv-fo'), Lou*s Jean (1862- 
1934), French statesman and 
WTiter; foreign minister 
assassinated Oct. 9, 1934, with Kins 
Alexander of YugosIa\ia (*Mira- 
beau'; ‘Le General Hugo’). 
Bartlesville, Okla., city in n.e., in 
Continent oil field; pop. 19,226; 
office headquarters for oil firms; 
oil research laboratories; zinc proc- 
essing; pumps; map 0-371 
Bartlett, John (1820-1905), editor 
and publisher. bom Pljunouth. Mass. 
(‘Familiar Quotations’, nine edi- 
tions in his lifetime; ‘(joncordance 
to Shakespeare’ ) . 

Bartlett. Josinh (1729-95), signer of 
Declaration of Independence; bom 
Amesbur^'. Mass.; president of New 
Hampshire 1790-93; elected gover- 
nor 1793 

signature reproduced D-37 
Bartlett, Paul Wayland (1865-1925), 
sculptor, born New Haven. Conn.; 
first did animal sculpture; portrait 
statues of Lafayette and Franklin; 
six heroic figures for entrance >,ew 
York Public L^brarj'; statues of 
Columbus and Michelangelo In Con- 
gressional Librarj’: S-81 
Bartlett, Robert Abram (1875—1946), 
American navigator, known for 
many Arctic explorations; born 
Brigus. Newfoundland; commmidea 
the Roosevelt on Pearj^s Arctic ex- 
peditions 1905—6 and 1908—9. on the 
latter sailing to 82* 30' n. and 
ceeding thence on land to 87" 46* 49 


Key: cape, dt, far, fast, whpt, ffjll; me, yet, fem, there; 


ice, bit; row, won, fdr, ndt, do; cure, but, rude, fyll, bum; out; 
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BASSEIN 


MEMBERS OF THE NATIONAL BASEBALL HALL OF FAME— Concluded 

(A.L., American Lcacuc; N.L., Natiooo! Lea^c) 


Phnadelpbia. AX.. 1924-32, and Chi- 
cago, AX., 1933-35; led league in bat- 
1930-31 and in inns batted in 1930. 

♦Vallacc^ Rlioderick John (Bobbv) 
(born iS74), bom Pa.; chiefls' 

a shortstop (also third baseman, out- 
fielder, pitcher, second baseman); 
plaved in major leagues for 25 consecu- 
tive seasons (2369 games): player for 
(hevebnd. N.L , 1S94-9S, St. Louis, 
NX., 1S99-1901, St. Louis. A.L.,1902- 
16, St. Louis. N L., 1917-lS; manager 
Cincinnati, N.L , 1937. 

♦Wti6ht.^illiamncnr> (Harrj’) (1S35- 
95), born Sheffield, England; plaver- 
tnanacer 1st professional team, Cincin- 
nati Red Stocldncs, 1869-70, and Bos- 
ton, N.L., 1S71-78; nonpla\*inc man- 
ager Boston, NX , 1879-Sl, Provi- 
dence, N L., 1SS2-S3, and Philadelphia, 
NX., ISS4-93. invented score card and 
introduced knickers into baseball urn- 
forms: brother of (Seorge Wright, tvho 
tras elected to National Baseball Hall 
of Fame in 1937. 

Elected in 1934 

Dickev, William Malcolm (Bill) (bom 
1907), bom Bastrop, La ; catcher Ken- 
York, A.L., 192S-43, plaver-manacer 
May 24-Sept. 12. 1946. pbyed in 17S9 
games in major leagues: «-orked as 
catcher in 100 or more games per year 
for 13 consecutive years; lifetime bat- 
ting average of .313. 

ISIaranville., Walter James Mncenl 
(RatbiO (1S01-I954), bom Spring- 
field, Mass.; brilliant infielder, eliieSy 


_ sbortHop (also second baseman); 
pbyed in maior leagues for 23 years 
(2670game<): plaj'er for Bo*too, N.L., 
1912-20, Pittsburgh. NX., 1921-24, 
Chicago, N. L., 1925, B»-ookl\'n. N.L., 
1926, St. Louis. N.L., 1927-28, Boston, 
N.L.. 1929-35. 

Tcm . William ITarold (BUI) (born 
1S9S). born Atlanta. Go.; first baseman 
Neir York, N.L., 1923-36 (also man- 
ager 1932-36); nonolaa'ing manager 
New York. N.L., 1937-41; batted .401 
in 1930; Ufetime batting average of 
.341. 

Elected in 1933 

•Baker, John Franklin (Home Run) 
(bom 1SS6). bom Trappe. Md.; third 
baseman Phibdelphia, .A.L., lDOS-14, 
New York. .4..L.. 1916-19, 1921-22; led 
.A.L. in home runs oaath 9. 10. and 12, 
in 1911-13; tied for home-run lead with 
8 in 1914; lifetime batting average of 
.308. 

DiMagpio. Joseph Paul (Joe) (bom 
1914,. bora Martinei, Call/.; out6cHcr 
Nea York. .XL., 1936-12, 1945-51 : led 
.^.L. in ba’tmg 1939 and 1940; «et 
maio'-bague record in 1041 by hitting 
safely in 56 consecutive gomes; hit 361 
home runs; lifetime bi tmg average of 
.325; pbyed in lO world senes, includ- 
ing 51 gomes; chosen .A.L.*s mo*t valu- 
able player 1939. 1941, and 1947. 

Hartnett, Charles Leo (Gabby) (born 
1900), bom Woonsocket, R.I.; catcher 
Chicago, N.L., 1922-40 (also manager 


1938-40), New York, N.L.. 1941; hit 
236 home runs; caught 1()0 or more 
games in each of 12 seasons; directed 
(Chicago, N.L., to pennant in 193S. 

Lyons, Theodore Amar (Ted) (born 
1900), born Lake C)harles, La.; piUher 
Chicago, A.L., 1923-42, maniger-pi'ch- 
er 1946, manager 1947-4S; went direct- 
ly fmm Baylor University to major 
leagues; won 260 games, lost 230; ima 
oi'er 20 games in each of 3 sea.«ons; life- 
time earned run average of 3.C7; pitch- 
ed no-hit game against Boston, Aug. 21, 
1920; known as a teacher of pitchers. 

•Sohalk, Raymond William (Ray. or 
Cracker) (born 1S92), bo-n Hara’ey, HL; 
catcher Chicago, .4.L., 1912-26, man- 
ager-catcher Chicago, .XL., 1927-2S, 
catcher-coach New York, S’.L., 1929; 
led A.L. catchc.“s in fielding S times be- 
tween 1913 and 1922; cauaht 100 or 
more games in each of 12 seasons. 

Vance, Arthur diaries (Datiy) (bora 
1893), bom Orient, Iowa; pitcher PHt^ 
burgh. N.L., and New York, A.L., 1915, 
New York, .XL., 1918, Broo'-dyn, N.X, 
1922-32, St. Louis, N.L.. 1933, Cintrn- 
nati, N.L. and St. Tx>aL«, NX., 1934, 
BrooUj-n. N.L., 1935; won 197 gomes, 
lo't 140; led N.L. in strike-ou s 7 years 
in a row, 1922-28; hod best earned-run 
average in N.L. 1924, 192S, and 1930; 
life imceamed-nin averi'^of3.54;won 
o\-e''20eame* in each of 3 major-league 
seasons; in 1924, best season, won 2S, 
lo*t C; p'tched no-hit catne against 
Pbaadelphia, Sept. 13. 1925. 


♦Chosen by Hall of Fame Ckimniittee; all other? elected by Baseball Writers’ .4ssociation of .Amenca. 


dent Palestine, beyond the Jordan; 
famed for cattle of grreat size 
('Taulls of Bashan”) ; map B-138 
Bashkir (tfash-f:^r'), Russ.a, an 
autonomous republic of RS.F.SR, 
In extreme east of European Rus- 
sia: about 54.300 sq. ml ; pop. 
3,145.000; cap. Ufa (pop. 300.000), 
Bashkirs, a people In Russia of mixed 
Finnish and Tatar stock, Moham- 
medan m religion, Ihing in Ural 
Mts. and neighboring plains. 
Bashkirtsev {.hash-htri’sCf), Jiarie 
( 1 P 60 — 84), brilliant versatile Rus- 
sian painter and author; famed af- 
ter death through her ‘Journal’. 
Basic English, a system employing 
850 normal English words, designed 
as a secondary or auxiliary lan- 
guage for international communica- 
tion and useful also as a first step 
in learning English; invented bv 
C. K. Ogden. British scholar, and 
completed in 1930; 600 of the words 
name things. 150 name qualities, 
100 are used in expressing actions. 
Basic salt, in chemisti^’ A-10 
Basic Seven Food Groups F-211, chart 
F-211 

Bas?d.*oroycefes (Va-sid-t-d-nu-sc’tes), 
class of fungi bearing basidia, 
special structures on which exter- 
nal spores are produced; F-316, 
M-457, Reference-Outline B-264 
Basie, William (Count) (bom 1906), 
Negro pianist, composer, and band- 
leader, born Red Bank. N. J.; stud- 
ied organ with “Fats” Waller ('One 
O'clock Jump’; 'Basie Boogie’). 
Basil (bag'll) the Great, Paint (329- 
379), early father of Greek church, 
bishop of Caesarea in Cappadocia; 
opponent of Arian heresy; founder 
of Eastern monasticism; festival 
June 14; M-354-5 
hospital at Cappadocia H-429b 


Basilar membrane, of ear E-170-1 
Bastl'ica (from Greek word meaning 
“kingly”), term now used for large 
rectangular church, usually* having 
aisles and an apse, or for a church 
so designated by pope because of 
historical or religious associations; 
first basilicas were Greek, then 
later Roman, public halls: A-311. 
Sec also in Index Architecture, 
table of terms 
of Constantine .A-310 
Basilicata, region in s. Italy. .8cc in 
Index Lucania 

Bas'iilsk, fabled serpenllike monster 
X-284 

Basilisk, hooded, or bclmeted, a lizard 
L-264, 1-25 

BaskcrvlHc, John (1706—75), English 
printer: printed beautiful editions 
of the Bible, Horace, Tergil, Mil- 
ton, etc.: T-230 
style of type, example B-235 
Basket B-73-4, pictures B-73— 4 
hnw to make B-74, picture B-74 
Indian B-73-4, pictures B-73. I-106b 
Basket ash. See in Index Black ash 
Basketball B-75— 6, pictures B-75— 75b 
books on H-391 

emotions of spectators, picture E-340 
Basket boat B-7-4, B-217, pictures 
B-218, B-222b 

Basket cloth, a textile in which two 
or more threads at a time are woven 
into the basket-weave pattern. 
Basket fliili, a starfish S-383 
Basket flower. See in Index Peruvian 
daffodil 

Basket Makers, an early American 
people B-76 
baskets, pictures B-76 
Canyon de CheRv N-30 
Mesa Verde N-37 

Basket weave, in textiles, color pfofure 

Basket-work huts, picture P-12 
Basle, Switzerland. See in Index Basel 


Basques ilasks), people of region of 
PjTenecs Jits, in n.e. Spain and s.w. 
France S-314, F-259 
folk dance, picture F-192b 
legend of Roland R-17S 
under Franco S-322o 
Basra (biisVc), also Bassora, chief 
port of Iraq (Mesopotamia) on 
Shatt-el-Arab River, 60 mi. from 
Persian (Julf; pop. 93.869: I-2-o, 
ricps A-283, A-406, A-531 
Bas-relief. See in Index Low relief 
Bac-Rhln (bri-rd»i), department of 
France in Alsace region A-181 
Bass (bds). a fish B-77, F-114, color 
pictures F-117 

male makes and guards nest, piciwrc 
F-106 ^ 

Bass (bds), in music, the lowest part 
in a composition; also the lowest 
male voice and the lowest stan 
range, diaoram M-468b 
Bassae (bds'e), a place ^ 
Arcadia. Greece, near Phigalia. 
also in Index Phigalia 
Bassanio (bos-so'ne-o), character in 
Shakespeare’s 'Merchant of > enice 


M-173 . 

Bassarlsk, also called cacomistie, or 
ring-tailed cat, carnivorous mammai 
related to raccoon; lives In s.v. 
and w. U.S. and in Mexico ana 
Central America; total length about 
30 in. (half of this is tail); bodj 
slender; dark brown on ?f.“ 

lowish gray on sides, kuffy 
below; tail ringed white and 
fur softer and shorter than that oi 
raccoon; scientific name Bassens- 
cus aslutus. 

Bass clarinet W-189, picture 

Bass drum D-166, picture M-471 

Bassedan, Johann Bernhard. See 
Index Basedow 

Bassein (bd-s«n'), also J 

Burma, trading town and port m -- 
on delta of Irrawaddy River; po^ 


Key: cape, at, far, fast, whcit, fffU; me, yet, fern, there; ice, bit; row, won, for, not, dff ; cure, but, ryde, fylL bum; owt* 





BAT TICKS 

Blit licks F-1S9 

Battle, Mrs., in Charles Lamb’s *Es- 
sajs of Elia’, a whist plajcr who 
Io\ed “a clear fire a clean hearth, 
and the rifror of the grame.” 

Rattle, trial bj J-367 
Battle above the Cloinls, or battle of 
Lookont ^lonntain C-199, v\ap C-199 
Battle Creek, Mich , city 44 mi. s w of 
Lan<*in^ on Kalamazoo Ri\er: pop, 
JS,CG6, Battle Creek Sanitarium 
(established 1^566); cereals print- 
in^r precse's. health food- wire 
Battle Creek Colleiro: Camp Custer 
nearbj maps M-227, C-253 
Battle cruiser X-85— 6 
TJattle Cry of Freedom’, American 
Civil "War song X-40 
Battledore and shuttlecock, game 
plajeil hy two p*=-rsons with small 
parchment or stringed racket called 
a battledore, and a shuttlecock of 
cork stuck with feathers: object to 
bat «:huttlecnck and keen it from 
falling to ground; played for cen- 
turies in Orient; modern <levelop- 
ment called badminton, especially 
popular in England and United 
States Sec also in Index Badminton 
Battlefield sites, national X-38^ 

‘Battle Hymn of the Republic’ X-40, 
picture X-43 

‘Battle of the Books*, bv Swift S-470 
"Battle of the Nations*’ (Leipzig) 
X-10 

Battles, A li^t of the world's greatest 
battles will be found on the follow- 
ing pages. See also in Index names 
of battles 

Battles. Fifteen Decisive. Sec in Index 
Creassy Sir Edward S 
Battleship X-85, picture;? X-84, 85 
airplanes, carry X-85 
artiller>* A-397, X-85, pirturcs A-400, 
X-84, 85 

Dreadnouplit begins new era X-92-3 
how named, tabic X-82 
pocket battle‘*hip X-93 
Battleship, a game G-8d 
score keeping, chart G-8d 
Battleship Day (February' 15) F-56 
Battleship linoleum L-255 
Battle star, decoration, World War II 
D-39 

Batu, Dutch Batoe (bd'to). island 
group in Indonesia, w. of Sumatra; 
463 sq. mi.; pop. 12,619; coconuts! 
Batumi (ba-tnm'c), or Datum, Russia, 
port of Georgia on Black Sea; pop! 
75.000; citrus fruits, tea, bamboo* 
railroad and oil pipeline*: from 
Baku: maps R-267, B-204, E-417 
B.atasfii. a people of the Belgian Con- 
go who rule the Bahutu bv supe- 
rior intelligence; narrower noses 
thinner lips than most Xegroes. ' 
Baucis and Fhllemon. See lu Index 
Philemon and Baucis 
Baudelaire (bod-lcr*), Charles Pierre 
(1821-67), French poet, born Paris; 
wrote chiefly on morbid, unwhole- 
some subjects, as in ‘Fleurs du mal* 
(Flowers of Evil); translated 
Edgar Allan Poe into French* 
also -wrote ‘Little Poems in Prose’. ’ 
Baudouin (bo-diz-du’) (bom 1930) 
king of the Belgians, became prince 
royal and regent of Belgium 1950 
upon retirement of father, Leopold 
HI, and king July 1951: B-117 
Bauer, Andrew, German inventor 
P-414d 

Bauer, Harold (1873-1951), pianist, 
born in England of German father 
and English mother; toured princi- 
pal cities of Europe; played with 
leading orchestras in America. 
Baulmns {bou’hons), institution 
founded in Weimar, (Sermany, 1919, 
by a group of artists and architects, 
with Walter Gropius a«; director; 
transferred to De^j^au 1925: closed 
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by Nazi forces 103.*J; Xew Bauhaiis 
(later Instituteof De<.ign) opened in 
Chicago 1937 by Moho!y-Xair>*- Its 
chief aim wa*= to combine practical, 
manual training in workshops with 
theoretical instruction in design. 

Bnuhln (hd-«rr). Oa*spiird (l.'iOO— 
1624 ) Sui«s botanist and anatomist, 
bom Basel: professor of botany and 
anatomy at Ba*:cl: his classification 
of plants into genera and species 
preceded Linnf*. 

B.aiim, T.(yman) Frank (1656—1919), 
author and journalist, bom in 
Chittenango. X Y ; best known for 
his ‘Wonderful Wizard of Oz* and 
many other ‘Oz’ book*: for children; 
nl*:o wrote ‘The Life and Ad\en- 
tures of Santa Claus’. 

Bnume (bd-nid), Antoine (1728— 
l’*04). French chemist. in\ented 
Baiime h>dromcter with two ^scales, 
one for liquid^ hea\ler than air and 
one for liquid^: lighter than air; 
improved \ anou*^ manufacturing 
prorec'^e®. Including that for pro- 
duction of ammonium chloride 

Bniime** f.an«. amendments to Xew 
York State criminal code drafted 
1926 under leadership of Caleb II 
Baumes (1863-1937): drastic 

measures for prosecution and 
pum*.hment of crime. Including pro- 
vision that persons convicted of 
felony for fourth time must serve 
life «entence 

Banx. Les, France. See in Index Les 
Bau'^ 

Bauxite ih61:s*it or bdt'if) chief alu- 
minum ore A-182-3. table M-176 
chemical composition M-265 
producing regions A-S60, B-182 
refining A-18S 

Western Hemisphere supply U-S20 

Bavaria (ba-rd'ri-n). German Bayern 
(bi'tra). .state In s. Germanv; pop. 
9 126.010; 29.334 sq mi.: B-82-4. 
G-89, map G-88, pictures B-82-S, 
G-90 

agriculture B-82, j>icf«rr 5 C-141a, 
G-91 

birthplace of National Socialist 
German Workers’ nartv H-385 
Christmas customs C-294b 
museum. Sec fn Index Museums, 
table 

Xeu’^chwanstein Castle, pfefure 
G-95 

people: how the people live, p»ctTtrc5 
B-83. 0-90, 91 
rainfall G-91 

Bavarian Alps T-2S2b, B-82, pictwrc 
G-90 

castle, picture G-95 

Bav. Sir Arnold Edward Trevor (1883- 
1953), English composer of many 
piano and orchestra pieces; 
master of the king’s music for 
George ’V'T and master of the 
queen’s music for Queen Elizabeth 
II: M-466 

Baxter, Elisha (1827—99), governor of 
Arkansas A-371 

Baxter. Richard (1615-91), English 
Puritan preacher and scholar 
galled the “chief of the Engll.^h 
Protestant schoolmen” (‘The 
Saint’s Everlasting Rest’), 

Baj', in architecture. Sec in Index 
Architecture, table of terms 

Bay, in geography, part of a sea or 
lake projecting into the land. For 
individual bays, sec in Index name 
of bay, as Fundy, Bay of 

Bay, or bay tree, also called sweet 
laurel L-137 

Baya (bo’jm) bird, a weaver bird of 
India W -82 

Bayar, (3In1imut) Celal (bi-cir*, rnd-mot* 
Ija-mv) (born 1884), Turkish states- 
man; deputy in National Assembly 
1923-45; helped form and became 
president of new Democratic party 
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1940; succeeded Ismet Tnonu a*- 
president of Turkey 1950; xisited 
L'.S. officially 1954. 

Bayard (bVdrd), James A^heton 
(1767-1S15), statesman, bom Phila- 
delphia, Pa.; U. S. senator, envoy to 
Russia, member of commis'’ion 
which negotiated Treaty of Ghent 
with Great Britain, picture M-23 
B.aj nrd (bd-pdr*)^ Fierce du Terrall, 
Clievallor dc (1475?— 1524), French 
militarj' commander in time of 
Charles VIII, Louis XII. and 
Franci« I, model of chivalry* nnd 
bravery; “the good knight without 
fe.ar and without reproach.” 
Bayard (bVdrd), Tliomas Francis 
(1628-96). statesman, bom Wil- 
mington. Del ; his great-grand- 
father. Rirliiird Ba«!«;ett (1745- 
1815) grandfather. James A«:heton 
Baynrd (1767— 1615), and father 
James A*.beton B.ayard II (1799- 
1660). were all distingiiished Amer- 
ican .‘•tatesmen; U. S. secretarj* of 
state 1685-89: ambassador to Great 
Britain 1693—97; his son Thomas 
I'rancis Bajard (1665—1942). U. S. 
.‘:enator from Delaware 1922-29. 
Bayarid I. See in Index Bajazet 
Ba.vberry (J/i/rica rnroIhiCJisi^). a 
species of wax myrtle, found in e 
and s. U.S ; sometime*? called 
candleberrj* Grows to 9 ft-; leaves 
oval: fruit gray-white, vruxy, used 
to make bayberry was. (California 
bayberrj* (Mpinca califomica) na- 
tive to Pacific coast grows to 35 ft 
in height Has purple fruit. 

Bay City, Mich-. Important port on 
Saginaw Bay; pop. 52.523; automo- 
bile part.*:, electrical transformer*?, 
cranes, hosiery, boats, lumber prod- 
ucts: maps Sl-227, U-25S 
B.'iyem. Germany, See fa Index 
Bavaria 

Bayer process, for refining bauxite 
A-183 

Bajeux (bd-piU), France, h!«torIc 
town in Normandy; pop. 8744: 
famous for old cathedral, rebuilt 
by William the Conqueror, and for 
Bayeux tapestry: X’-243, map E-425 
Bayenx Tapestry, a seamless strip of 
linen, 230 ft long and 20 in. wide, 
covered with 72 colored sketche*? in 
worsted embroidery; tells the st(^ 
of the Norman Conquest; H-270, 
pictures E-360, 361 
B.ay laurel, bay tree, or sweet laurel 
L-137 

Bayle (beZ), Pierre (1647-1706). 
French philosopher and critic: was 
professor in Sedan and in Rotter- 
dam: his writing*?, manv of which 
subtly preach that religion and 
reason are opposed, involved him 
in many ecclesiastical quarrels and 
greatly influenced skeptical philoso- 
phy of ISth centurj- (‘Historical 
and Critical Dictionary’). 

Baylis*:, Sir William Maddock (1560- 
1924), English physiologist b(OT 
Wolverhampton ; authorltv* on di- 
gestion; with Ernest Henrj' Star- 
ling. discovered secretin (they 
name “hormone” to secretin ana 
other products secreted 
crine glands); in World War L 
BayUss successfullv treated wouna 
shock (‘Nature of Enzyme 
‘Princioles of Physiology ; 
Vaso-^Iotor System*), 

Baylor Univerjiity, at Waco, Tex,, 
Baptist; chartered 1845; college 01 
arts and sciences and schools 01 
education, bu'^iness, law, 
schools of dentistrj’ and nursing ai 
Dallas, of medicine at Houston. 
jncture T-96 

Bay lynx, or red lynx L-355 
Baynton. Barbara Janet Ain«delpM 
(1862—1929 ) , Australian sliort- 
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SOME OF THE WORLD’S MOST IMPORTANT BATTLES— Conc7i(t7ed 


PJataea (479 b c ): GrerVs defeated tho 
Persians and ended their attempt to 
invade Greece, 

Plevna (1877): After five months’ siege 
the Russians forced the surrender of 
tins pl^otal strategic point by the 
Turks, virtually concluding Russo- 
Turkish War. 

Poitiers (1356); Victory of Black Prince 
over King John of France; many pris- 
oners taken, including John, ended 
first period of Hundred Years' nr, 

Poltava (1709): Peter the Great of 
Russia completely defeated Charles 
XII of Sweden, annihilating his army; 
Russia succeeded Sweden os the lead- 
ing power of the north at conclusion 
of the Great Northern War. 

Quebec (1759): British under Wolfe 
stormed and took Quebec after gallant 
defense by French general, Montcalm, 
securing British donunation of North 
America 

Sadowa (1866); Cru«‘hing defeat admin- 
istered to Austria bj' Mollke, led to 
exclusion of Austria from German 
Confederation, also called Konig- 
gratt 

Salamanca (1812): English under Well- 
ington completely defeated the French 
Ended Napoleon's Peninsular Cam- 
paign 

Salamis (4S0 oc)* .Athenian fleet built 
by Themistocles almost annihilated 
Persian fleet; forced withdrawal of 
Xerxes from Greece, 

Salerno (1913): Brtti<ih trooDs invaded 
Italy at the toe of the boot Ameri- 
can troops landed at Salerno, south of 
Naples. The two Allied forces joined 
to liberate southern Italy and capture 
Naples. 

Santiago (1898); American fleet com- 
manded by Sampson destroyed Spain's 
Atlantic fleet under Cervera, forcing 
surrender of Spanish army in Cuba, 


Saratoga (1777): Surrender of Burgoyne 
and Ills British army to American 
general. Gatos; turning point in Revo- 
lutionary War 

Sea of Japan (1905): Japan destroyed 
Russian navy and became a v^orld 
power, also called Tsushima. 

Sedan (1870)' Prussians under Moltkc 
defeated MacMahon and forced sur- 
render of Napoleon III and ICO, 000 
men, caused fall of French Empire 
and proclamation of Third Republic. 

Scmpach (1386)' Swiss defeated Aus- 
trians under Duke lycopold Broke 
Austrian power over .Swiss Confeder- 
acy. Ste in Index Winkelried, Arnold 

SIu>s (1330): English and Flemish fleets 
under Edward III of England defeated 
the French and won command of the 
English Channel 

Solferlno (1850): France and Sardinia- 
Picdmont under Napoleon III defeated 
the Austrians, the horror of this battle 
influenced Napoleon to make peace. 

Somme (1910). English and Fremh took 
offensive for five months, made small 
gam in territory at enormous cost but 
relieved Verdun and aided Russia m 
gaming eastern victory. 

Stalingrad (1942-43)' Germans drove 
deep into Russia and threatened to de- 
moralize Russian army But at Stalin- 
grad on Volga River. Russians first 
stopped German drive, then counter- 
attacked with great ferocity. 

Sj'racuso (413 nc): Syracusans with 
Spartan aid destrojed Athenian fleet 
dealing a deathblow to .Athens’ naval 
supremacy and contributing to its 
defeat in the Peloponnesian War. 

Tanncnberg (1914): Hindcnburg stopped 
the Russian invasion of East Prussia. 

Tarawa (1943): U. S. Marines under 
Admiral Nimitz stormed Tarawa Island 
in Gilberts. In desperate 76-bour fight, 

(»See also in Index Sieges, table) 


Marines w on island but suffered casual- 
ties of about 3.000 killed and wounded. 
One of^ bloodiest battles in Marine 
Corps history. 

Teutoburfter Wald (a.d 9): Germans 
under Armmius (Hermann) annihilated 
Roman army commanded by Quintilius 
Varus; established Rhine and Danube 
as northern Roman frontier. 

Thcrmopjiac (480 n.c ): Heroic effort of 
Leonidas and a small body of Spartans 
to check Persian hordes of Xerxes m 
their march on Athens; Athens de- 
stroj ed 

Tours (732): Charles Martel and the 
Franks forced the retreat of the 
Saracens, saving western Europe from 
Moslem invasion. 

Trafalgar (1805): Nelson dcstrojed the 
combined French and Spanish fleets, 
firmly securing England’s sea power, 
the chief menace to French conquests. 

Tunisia (1943): American, British, and 
Free French forces pushed through 
Tunisia and forced German and Italian 
soldi! rs to surrender. Victory freed 
North Africa from Axis. 

Valmy (1792): French commanded by 
Dumounez defeated troops of “First 
Coalition” under Brunswick, saving 
revolutionarj' gov ernment from de- 
struction at hands of invaders 

Verdun (1916): General PtHnin retain^ 
fort m spite of supreme effort by 
Germans, thus keeping barred the road 
to Pans and increasing the conhdence 
of the Allied forces 

Waftram (1809): Napoleon crushingly 
defeated the Austrians. 

Waterloo (1815): English, Prussians, and 
allies under \\ellington and BlCther 
effected final overthrow of Napoleon 

Yorktovvn (17S1): Americans and French 
under Wa«hmgton forced surrender of 
Lord Cornwallis with 7,000 men, prac- 
tically ending Revolutionary War. 

Ypres, First Battle of (1914): Brftfsh 
prevented Germans from reaching 
Calais and occupying channel ports. 


story writer, born Scone, New 
South Wales, Australia ('Bush 
Studies’). 

Bn} oiiet S-484 

Bajonne (bd-yfin'), France, historic 
town and fortress 4 ini. from Bay 
of Biscay; pop. 28,110; manufac- 
turing and export trade; petroleum 
and Its by-products; 13th-centiiry 
cathedral; gave name to bayonet, 
first made here: maps P-269, E-425 
banner of the Middle Ages P-136c, 
color picture F-132 
Bajonne, N. J., port on Upper New 
York Bay; pop. 77,203: N-158, map, 
inset N-164 

bridge B-308, j){ctnre B-311. See 
also in Index Bridge, table 
Bayou (bi'w), how formed L-87 
Mississippi River M-308 
Bayou State, popular name for Mis- 
sissippi. 

Bay porpoise P-375 
'Bay Psalm Book' M-466, A-224 
Bayreuth, or Balreutli (bi-roft'), Ger- 
many, city in Bavaria 126 ml. n. 
of Munich; pop. 58,800; home of 
Wagner, Wagnerian musical festi- 
vals. W-2, maps G-88, E-425 
Baj' rum, a toilet preparation made 
by mixing oil of bay with diluted 
alcohol and adding oil of allspice 
and oil of orange peel; original bay 
rum from West Indies 


Bay State, or Old Bay State, popular 
name for Massachusetts. 

Bajtovvii, Tex., city 21 mi. e, of Hous- 
ton on Houston Ship Canal; pop. 
22,983; oU fields; petroleum prod- 
ucts. s>nihetlc rubber, carbon 
black; rice, cattle; Lee College: 
map, inset T-90 

Bay tree. See in Index California 
laurel 

Bay-vvinged hunting. See In Index 
Vesper sparrow 

Bazaar', Oriental market place 
Damascus D-12 
Delhi D-60-1 
Peking P-112 

Bazniiio (6d-;tcn'), Francois Aclilllo 
(1811-88), French marshal: com- 
mander in chief of the main French 
armies in Franco-Prussian War; In 
1873, condemned by a military court 
for surrendering without sufficient 
cause, he was sentenced to life im- 
prisonment He escaped in 1874 
and lived in Spain until his death 
siege of Metz M-184 

Baznn, rmtlin Pardo. See in Index 
Pardo Bazan 

Bazin (ba-zroii'), Kenfi (1853-1932), 
French novelist, born near Angers, 
France; novels depict wholesome 
family life and the peasants’ love 
for the soil ('La Terre quj meurt’* 
'Le BI$ qui 16ve*), 


Bazooka, U. S Armj’s rocket anti- 
tank gun R-172, picUtres A-384, 
A-398 

*‘B" buttery, in radio R-S7, 40 

"B" complex, vitamin V-494-6, 498 

Beach, Amy 3Inrcy Clienev (Mrs. H 
H. A. Beach) (1867-1944). pianist 
and composer, born HenniKer, 
N. H. ; wrote for orchestra ( (Gaelic 
Symphony*) ; choral works ( 
Minstrel and the Iving*; ‘The Cham- 
bered Nautilus’); piano pieces, 
many songs. 

Bench, Chester (born 1881). sculptoi, 
born San Francisco, Calif.; works 
show originality in ideas, power in 
execution. 

Bench, Rex (1877-1949), author, bom 
Atwood, Mich.; attended Rollins 
College, also law schools; 
novels of adventure (‘The Spoilers » 
‘The Barrier’; ‘The Silver Horde, 
'Alaskan Adv^entures’). 

Beaclicomberg P-11 . 

Beach}' Head, chalk cliff (532 

Sussex, England. 3 mi from Da - 
bourne; nearby Dutch and Enr,hs 
fleet defeated (1690) by Frencn. 


map B-325 

Beacon (be'k'du), N. Y’.. city on Hud- 
son Riv'er opposite Newburgh, m 
farm and fruit region; P^P* 
clothing, rubber goods, paints: map 
N-205 
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BEAUBIEN 

lord of admiraltr 1919-27; created 
earl 1919 

Dogger Bank battle ■W-224 
Bennlden. Jean Bapti«;te (1787—1663), 
earlj (Chicago settler, born Detroit, 
Mich.; bought house in Chicago in 
1817; worked for American Fur 
Co.; in 1830’*' attempted to gain 
title to Fort Dearborn re’^ervation 
Beau Brumniell. See in Index Brum- 
mell 

Beanchainp, or Beauchamps (bo-s/iuu), 
Pierre ( 1639 '*-1705 ?) , French 
dancer; ballet master at Academic 
Rojale, Paris. 1G71-S7, collabo- 
rated with Lully. D-14/i 
Beaucliemin {hO-shii-mdiV), Ncrec 
(1850-1931), Canadian poet; ^^roto 
‘Les floraisons matutinales’ 

Beaufort scale, for wind velocity, de- 
vised by Admiral Sir Francis Beau- 
fort (1774-1857) • W-155 
Beaufort Sea, arm of the Arctic Ocean, 
n.w. of Canada, 7»aps X-250, 245 
Beaugency ( lid-c/i«n-se'), France, hi<:- 
tonc town on Loire River 15 mi. 
s.w. of Orleans; pop 2927; victorj* 
of Joan of Arc over English (1429) ; 
French defeated in Franco-Prussian 
’War, cloth leather, grain trade 
Bcniilmrnais (bo-dr-iic* ) , Alexandre, 
Aicomte de (1700-94), first hus- 
band of Josephine (later empress) : 
.T-363 

Children J-364 

Beaubarnals, Eugene (1781-1824), son 
of Empress Josephine J-364 
Beauhnrnals, ITortciiRe (1783-1837), 
daughter of Empress Josephine, and 
Wife of Louis Bonajiane J-364 
Benuinnrcliais (td-mor-^s/u’*'), Pierre 
Augustin Caron de (1732-99), 
French political leader, dramatist, 
and satirist aided American Re\o- 
lutlonists (‘Baiber of Seville*; ‘Mar- 
riage of Figaro'). 

Boanmont (Uo’tyiOnt) Tranci^ (1581- 
1616), English dramatist whose as- 
soiiation with John Fletcher 
formed a “perfect union in genius 
and friendship” which made their 
names mseparalde (‘Ph\la‘^ter’ • 
■The iraid’s Trageclj-’ ; 'Knight of 
the Bunting Pestle') • D-132 
Beanmont. William (1785-1853), U.S. 
Army >.uigeon, born Lebanon, 
Conn,, famed for exhaustive re- 
searcli in laws of digestion; noted 
experiments with Alexis St Martin 
nhose stomach had been perforated 
by accidental gunshot wound ('E\- 
• periments and Observations on the 
Gastric Juice and the Phvsiologj- of 
Digestion’). 

Beaumont, Tex., port on Xeches River 
30 mi. from Gulf of Mexico: pop 
’""P® T-91; B-Sg; 

canal to Port Arthur. Sec in JiiOcx 
Canals tahic 

Bcaiiresrard (iid'iC-pdrd), Pierre Gus- 
tato Toiitaiit (1818-93), Confeder- 
ate general, born near Kew Oilcans 
La.; suriendered with Johnston to 
Sherman (ISG.i) 

Bull Run, first battle B-360, C-333 
I* ort Sumter attacked by P-212b 
“Beauty Is truth” K-19 
Beauniis (6o-re'). France, capital of 
Oise, 42 mi. n.w. of Pans; pon 
20,910, tapestry, textile manufac- 
^res; m^y buildings destioved in 
World ■^ar II; famous Gothic 
catliedral of St. Pierre, begun in 
13th century, escaped destruction- 
map E-425 

Beauioir (bd-nrur*). last residence of 
Jefferson Davis 1877-89; between 
Biloxi and Gulfport. Miss., facing 
Gulf of Mexico. Restored under 
au«:pices of Mississippi Sons of Con- 
federate Veterans. Called “the 
Mount Vernon of the Confederacy ” 


Beaux (.bo), Cooillu (1863-1912), 
painter, born Philadelphia. Pa.; 
free and easy techiilriue. good com- 
position and skillful illumination 
made her figures and portraits 
highlj’ pleasing ('Mrs Theodore 
Roosevelt’, 'Cynthia*; ‘Ernesta and 
Her Little Brother*). 

Beaux, Les, France. Sec in Index Les 
Baux 

Benuv-.lrts, Lcole ties. Sec in Index 
Lcole des Beaux-Arts 
Bonier, Tony, hero of lumber camp 
tales F-197 

Bcaier, Indian tribe that lives in Al- 
berta, Canada, map 1-106/, tabic 
1-107 

Bea\er, animal B-89-92, jJicfnrcs 
B-90-1, X-59, 62 
altitude range, picture Z-S62 
castoreum. in perfume making P-149 
community life B-90-2 
dam building and tree foiling B-90-2, 
picture B-91 
distribution B-92 

factor in the settlement of Canada 
C-87 

fur B-92. F-323 
hats B-92, P-323 
protection B-92 
skin used as money P-323 
water table level and B-101 
young, care of B-90. N-58 
Bearerbrook. Wllllnin .Maxwell Ailken, 
first Baron (bom 1879), British 
publicist, capitalist, and newspaper 
publisher; born Xew Brunswick, 
Canada amalgamated Canadian 
cement Indii'^try 1910; World War I 
represented Canadian government; 
raised to peerage 1918; in World 
War II British minister of aircraft 
production and later minister of 
state and British-Ainerican Icnd- 
lease co-ordinator; lord privv seal 
(for postwar civil aviation 'prob- 
lems) 1943-45; cliief owner of 
London Da%hi Express, Ei'cniHo 
Standard, and Pall Mall Gatcite: 
wrote 'Politicians and the War’ 
Bearer cloth, thick woolen fabric with 
napped finish similar to broadcloth. 
Beaier College, at Jenkintown. Pa ; 
Presbyterian; for women; char- 
tered as seminarj’ 1853. as college 
1872; liberal arts and professional 
courses. 

Benior Bam. Wi«3 . city 55 mi. n.w of 
Milwaukee; pop, 11,807; shoes 
ranges, and refrigerators: nea and 
corn canneries: map W-173 
Bcaier Dam Creek, battle of. Sec in 
Index :^Iechanics\’nie 
Bearer Falls. Pa., city on Beaver 
River 28^ mi. n.w. of Pittsburgh; 
pop, abundant water power 

and coal for manufacturing; ir*n 
and steel, clay, potlorj*. cork prod- 
ucts; Geneva College: Jiiop P-is** 
Beaver State, popular name for Ore- 
gon. 

Beavertall enctiis, color picture C-12 
Bebel (bd'bcl), (Ferdinniiil) Auiru«5t 
(1840-1913), German socialist; 
helped fonu German Social Demo- 
crat party. 

Bebop, or bop, form nf jazn music* 
first became popular 1947. 

Beecaria (ba--7.f7-»t'c7), Cesare (1735- 
94), Italian publicist and political 
economist whose 'On Crimes and 
Punishments* ^ had immense influ- 
ence in remo\ ing barbarous punish- 
ment from penal codes. 
B€che-de-mer (bts7i-dit-»iicr*), trepniig 
or^sea cucumber, a marine animal 

Jo“el.in, 

(i63p-82>, German chemist and 
physician, bom Spej'er; wTote 
Physica Subterranea*. givine his 
ideas on minerals ^ 

phlogiston theory C-221 
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Bechet (bc^shd), Sidney (born 1897). 
Negro jazz saxophonist and clari- 
netist, born New Orleans, La.; at 6 
taught self to play clarinet; began 
playing professionally 1914; com- 
posed ballet 'Night Is a Sorceress’; 
toured Europe. 

Bccliuanalnnd (hech-u-d’n^-ldnd), 
name of regions in South Africa 
including Bechiianaland Protector- 
ate (area 275,000 sq. mi.; pop. 296,- 
310) and British Bechuanaland 
(annexed to Cape of Good Hope 
Province in 1895). The Piotector- 
atc is administered from Mafeking, 
Cape of Good Hope Province; chiefs 
rule their owm people under a 
British royal commissioner; cattle 
raising Ls the chief industry': maps 
S-242, A-47 

people, Bechuana A-43 
relationships in continent, maps 
A-46-7, 41-2, 39, 51 

Beck, Sir Adam (1857—1925). Cana- 
dian legislator, born Badei^ On- 
tario; elected to legislature (1902- 
19 and 1923-25); became identified 
with work of developing and distrib- 
uting pow*er generated at Niagara 
Palls, chairman Ontario H>dro- 
Electric Power CommNsion. 

Berk, I)a\id (Dave) (bom 1694), 
labor leader, born Stockton, Calif.; 
president Western Conference of 
Teamsters 1937-; executive vice- 
president International Brother- 
hood of Teamsters 1947-52, presi- 
dent 3 952-. 

Beck. Lily Adams (Mrs. Lily Adams 
Beck) (died 1931), Canadian au- 
thor; daughter of English admiral, 
John Moresby; lived for years In 
Orient; wrote historical novels as 
E. Barrington (‘Glorious Apollo', 
'The Divine Lady*), Oriental tales 
as L. Adams Beck (‘The Key of 
Dreams’), adventure and South Fea 
stories as L. Moresby. 

Becker, May Lnmberton (born 3873), 
editor, critic, and lecturer, bom 
New* York City; at age of IS 
wrote dramatic and musical crit- 
icism; editor ‘Readers’ Guide’ in 
Xcw Toi'k Herald Tribune 1933-55; 
compiled 'Golden Tales of the Old 
South’, ‘Golden Tales of New* Eng- 
land*. and other collections of 
regional short stories; autlior of 
'Adventures in Reading*. ‘Books as 
Windows’, ‘Choosing Books for 
Children*. 

Beck’et, ThomnM (1118—70), also 
known as Thomas n Beclcet, arch- 
bishop of Canterburj’ ^ 

shrine in Canterburj’ cathedral B-9-, 
C-115 

Bfcket, Thomas a, English actor, m 
Philadelphia in 1843; supposed au- 
thor of ‘Columbia, the Gem of the 
Ocean*. 

Beckford, William (1759— 1844), •Eng- 
lish writer, author of 'Hi‘'tory of 
Caliph Vathek’ (oriental "gothic 
romance, written in French) and 
of books of travel ; wealtliy und 
eccentric, he built magnificent home 
at FonthiU Abbey, where he Ined 
alone. 

BecKIey, W. Va., city in Apoalachian 
Highlands, 46 mi. s.e. of Charleston, 
in “smokeless coal” region; pop- 
19,397; seat of Raleigh County: 
map W-106 

Beckwith, James Carroll (1852-191*). 
painter, born Hannibal, Mo.; por- 
traits ('The Authoress', *5lrs. Beck- 
with*, ‘^fark Twain*). 

Becque (bch), Henri Francois (183<- 
99), French dramatist; pioneer in 
naturalism In French drama; pre- 
sents episodes from ordinarj* hfe, 
with little attention to plot ( The 
Woman of Paris’ K 
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catures. ‘Zuloika Dobson\ novel; ‘A 
Christmas Garland’ parodies). 

Beer Hall rntsch. in Germany H-385, 
M-450 

lleer«, Clifford ’nnUttinshnm (1876- 
1943). author and humanUanan, 
born Xcw Haven. Conn ; lost his 
reason and after recovery vfrote 
about onset and cure of his disease 
(‘A Mind That Found Itself): 
founded Connecticut Society for 
Mental Hygiene, 1908, first of Us 
kind in tvorld 

BeerMieba (bc-cr-s7ic'ba), village in 
Palestine, 45 ml. s.vr. of Jerusalem; 
pop about 6500; referred to fre- 
quently in Bible as southern limit 
of Palestine (‘T>an to Beersheba") 
because it stands on borderland be- 
tween culthated land to the north 
and the desert (Negeb) to the 
south mops 1-256, P-45, See also 
in Index Dan 

Berry, tVaUaee (18S6-1949). motion- 
picture actor, bom Kansas City, 
Mo ; began moilon-picture career 
in 1913 as female Impersonator; 
earned fame for portraying gruff 
yet klndhearted character*^; won 
Academy award for role in ‘The 
Champ* (1931); his many films 
include ‘Min and BilV and ‘Tugboat 
Annie*, both with Marie Dressier. 
Beeauav B-96. 

commercial uses B-96: candles L-89; 

eIectrot>*plng E-321 
manufactured by bees B-94 
Beet B-I02 

when and how to plant tabic G-1.9 
Beef, sugar, beet with high sugar con- 
tent B-102, pictures S-445 
breeding increases sugar P-306, 
B-1Q2 

by-products S-446 
han’ester. pictures A-63. C-4I1 
industry 8-444-5, 446, pictures A-I43, 
S-445, 446: beginnings S-445 
producing regions 
Europe S-446 

United States S-446: Colorado 
C-411, 412; South Dakota S-295; 
Wyoming, picture W-32S 
Beethoven (bd'td-uen), Budnlg ran 
(1770-1S27). German composer and 
musician B-102-S, picture B-102 
birthplace and museum B-228 
first great composer for piano P-24S 
place in history of music M-463 
Beetle B-lOS-8, pictures B-103-7, 
color pictures I-154d. See also in 
Index Weevil 
antennae B-IOS 
armor (chitin) B-103, 104 
control S-356-7. P-392, J-364 
distinguished from other Insects 
B-108 

evolution and embryo changes E-451 
ei'e B-108, picture E-461 
foot and claw, picture P-225 
killed by wasp W-50 
kinds 

blister B-107. P-392, picture B-105 
bombardier B-104, pictwic B-107 
Calosoma, picture B-104 
carpet B-107 
click B-106 

"death watch” B-107, picture B-106 
diving B-107. picture B-105 
elephant B-104, picture B-lOS 
engraver, pi'-ture 1-162 
firefly and glowworm F-92, pictures 
P-92 

ground B-106, picture B-105, color 
picture I-154a 

Hercules B-108, picture B-105 
Japanese 1-163, pictures 1-163, N-5S 
June bug J-364 

ladybug, or ladybird Xi-84, ntefurcs 
1-164, N-53: hibernation H-352 
oil, picture B-105 
pine P-238 
potato bug P-392 


rove, or devil’s coachhorse B-108, 
picfuie B-106 
scarab sacred B-106 
snout W-85, color picture I-154d 
stag B-IOS 

tiger B-104. pictures B-105, 107 
tumblebug B-106 
water B-107-8 
whirligig B-108 
largest and smallest B-104 
name, origin B-104 
sound**, how made, picture B-106 
wings B-103, 104 

Beefle-hiinffng wn<p, a solltarj' wasp 
of the genus Ccrccris W-50 
Bcetlewnre, trade name for a kind of 
plastic ware made from urea resin ; 
subjected to intense heat, is molded 
into tableware and utensils: light 
in weight, durable, noninflaro- 
mable colors usually red, green, 
orange, yellow. 

Beetrec, local name applied to the 
linden tree 1.-254 

Beets (6dCs). NiUo!an«» (1814-1903), 
Dutch writer, famous for his 'Cam- 
era Obscura*. stones and sketches 
of peasant life showing humor and 
keen observation; wrote several 
\olumes of poems (‘Cornflowers*, 
‘New Poems*). 

Beet sugar. See in Index Beet, sugar 
Begns ibiVf/as), Helnhold (1831— 
1911). German sculptor of the 
naturalistic school . important 
worlds Include monument^, portrait 
busts, genre, and mythological sub- 
jects. 

Beghle. Sir Matthew Ballllr (1819-94). 
Canadian frontier Judge, born 
Edinburgh. Scotland; 3 658 made 
judge of crow'n colony of British 
Columbia and maintained order 
ther^* du**mc the "gold ruch"* rh'et 
justice of British Columbia 1870-94. 
‘Beccar’g Opera*, a ballad opera by 
John Gay in which the characters 
were highwaymen, plclqiockcts. and 
thieve*^; a parody on ihe Italian 
operas of the day: fir«t produced in 
London 1726; many times revhed: 
0-398, picture 0-395 
Begglnfr Brothers. Franciscans F-276. 

Sec also in Index Franciscans 
Begin (bd-r7idn'), EntiU Nnialro 
(1840-1925), (Canadian cardinal, 
primate of Roman Catholic church 
in Canada, born I^vls, Quebec: be- 
came archbishop of Quebec 189S; 
cardinal I914. 

JSesnn (luT-pdu*), Michel (1638-1710), 
French naval officer and patron of 
science 

begonia named for B-108 
Bejjo'nia family, or Bcgonlnreae 
(hf-/7d-tii-<j'se-c), a family of plants 
and shrubc, native to the tropics, 
including the hillebrandia and the 
begonia B-108 

new plant from begonia leaf, picture 
P-300 

Begum {biVr/um or be'pilm), title 
given to sultanas, princesses, or 
other Mohammedan women of high 
rank, as Begum of Bhopal. See 
also in Index Bhopal 
Begum of Oudh H-280 
Behalm, (bd'Aim), Martin (1459?— 
1507?) German navigator, ge- 
ographer, merchant: In 1492 con- 
structed globe, preserved at Nurem- 
berg, based on round earth theory 
but showing geographic misconcep- 
tions of day. 

Behavior, animal P-427, 427a. See 
cko in Index Animals, subheads 
communication, community and 
social life, courtship, emotions. In- 
stinct and SntelUgence, learning, 
reflexes; Birds stibhead migration* 
Hibernation; Migration of animals 
Behavior, human P-427, pictures 
P-426-7, 428, Rc/crcnce-Outlmc 


P-429. See also in Index Child de- 
velopment; Child training; Psy- 
chology 

adolescence A-22-22bj piefures A-22- 
221j 

behaviorism, in psychology P-427, 
E-246-7 

conditioned reflex R-90 
development C-239-48, pictures 
C-239-43, 245-8 

emotion £-340-3409, pictures E-340- 
3405 

etiquette E-404-11, pictures E-407-9 
group, study of (sociologj’) S-220-2 
habit H-240 

individual differences 1-113-14, cJiarl 
1-114 

Involuntary reaction W-134 
learning L-143-6, pictures L-143-6 
inatunty 11-1421-1, pictures M-142i-I 
natural, in children C-243 
nerves N-llo-13 

personality P-l59a-60, pictures 
P-159h-c, Befcrencc-Outline 
P-159cl-60 

psvcholog^* P-426—9, pictures P-426- 
7, 428 

public places, manners E-405-8 
reflex actions R-B9-90 
voluntary' actions W-134 
will W-134-5 

Behn\lori«ni, in psychology P-427 
influence on education E-24G-7 
Behc'molh, animal, in Bible H-S59 
BehlKtun (hd'hlS'tnn) rock. In w. Iran, 
map I-C24, picture P-168 
Belm (bcu), ApUra (1640-S9), the 
first professional English author- 
ess ; w as a government spy for a 
time, then WTOte plays and novels 
very popular in her time, but now 
little read because of their vul- 
garity. As a child she lited in 
Surinam where she met Oroonoko, 
the original of her novel by 
name (‘The Forc’d Marriage*; 
Rover*; ‘Sir patient Fancy'). 
Behrens (bcVcrtc). Peter (1868—1940), 
architect, born Hamburg, Germany: 
exponent of functionalism: uoteo 
chiefly for stark, simple, and finelv 
proportioned factories and apart- 
ment buildings. 


EJehrlng (bd'rjn/?), Emil Adolf von 
(1B54-1917), (Serman physician; 
discovered diphtheria antitoxin: 
bnvivaccine to immunize cattle 
against tuberculosis; received Ao- 
bel prize in tnedleitie (1901) 
scrum therapy S-I03-4 
nehrlnp, See in Index Bering 

Behrman (btVmun), Samuel Nathaniel 

(born 1893), pla>*wright, bora 
Worcester, Mass.; light comemes 
(‘Second Man*; ‘Meteor’; ^rief 
Moment’ ; ‘Biography’ ; End oi 
Summer'; ‘No Time for Corned) . 
•The Pirate*): raotion-picturc 

scripts (‘Queen Christina ; Tale t 
Two Cities*). 

Beiderbecke, Bkc (Leon Bismarck 
Beiflertieclje) (1605-31), 
player, pianist, anfl composer, bora 
Davenport, Iowa: exponent ot 
*'hot” jazz (Tn a Mist’). 

Beim, Jcrrold (bom 1910). 

bom Xewark. X. S.; li'ed . 

vears in Taxco, Jlexico; there, wit 
wife. Lorraine Levey, be 
children’s book ’The Burro That 
Had a Xame’: also 
and the School Bus : The 1. 

Boy in the Class’; ‘Country Tgin . 
■Tim and the Tool Chest : Shoe 
shine Boy*. 

Beim, Lorraine Levey (Mr^ 

Beim) (1909-51), author, hom b^- 

acuse; X. T.; a riding 
turned her Interests to Geor^a 

IVarm Springs Foundation, iw 
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BELMONT 


BELL 


presidency 1S60; supported Confed- 
eracy durinff Civil War: 31t-250 
Bell, 3Iargaret Elizabeth (born 1S96), 
author, bom Alaska: this land is 
the backcTOund for her books for 
boys and girls; there, during World 
War II. she worked with TJ. S. 
Armv (Watch For a Tall White 
Sair"; ‘The Totem Casts a Shadow* ; 
‘Ride Out the Storm’). 

Bell, Robert (1S41-1917), Canadian 
geologist, bom Toronto, Ontario; 
professor of chemistry and natural 
sciences, Queen’s University. Kings- 
ton; director Geological Survey; 
explored Baffin Land and Hudson 
Bay country, and surveyed large 
part of Canada, 

Bell. Thomas, Scottish inventor 
I-lSl-2 

Bell, Califs city 5 mi. s.e. of Los 
Angeles; pop. 15,430; chiefly res- 
idential* v\cp, inset C~S5 
Bell B-118-21, pictures B-118-21 
Bis Ben L-304 

chime" B-119: Bruges bell tower, 
picture B-333 
church bells B-118 
Crar-Kolokol at Moscow B-121, pic- 
turc B-121 

Liberty Bell D-35, picture D-34 
Lutine Bell In Lloyd’s of London, 
picture 1-169 

making and tuning B-119 
ringing B-119. pictures B-118, 120 
ship's time T-137 
Bell, electric E-292 

Bella Coola (bel’lo Salishan 

Indian tribe of British Columbia, 
Canada. 

Belladonna, or deadly nightshade 
K-237, P-341 

Bcllalre*, Ohio, city on Ohio River 4 
nil below Wlieeling, W Va ; pop. 
12,573; in coal, iron, and clay re- 
gion; glass and enamel wares; 
important river commerce: viap 
0-356 

BellaLre, Tes., residential suburb of 
Houston; pop. 10,173: map, inset 
T-90 

Benamy, Edward (1830-98), author 
and social reformer, bom Chicopee 
Falls. Mass. (‘Looking Backward* 
depicts an imagined socialistic 
society): A-2S0, X-311 
Bellamy, Eraneis (1855-1931), editor 
and preacher, born Mount Morris, 
X.Y.; wrote pledge to the flag for 
first national Columbus Pay cele- 
bration in 1892 : F-124 
Bellanca (bet-7on7:a). Giaseppe Mnrio 
(born 1686), American airplane 
builder, bom Sciacca, Italy; man- 
ufactured first plane with pro- 
peller on front instead of rear; in- 
vented aircraft safety devices; 
best-known plane, Columbia, used 
by Clarence D. Chamberlin in Xew 
Tork-Berlin flight 1927. 

Bellannine, Robert, Saint (1542— 
1621), Roman Catholic cardinal and 
theologian, born Italy; became a 
Jesuit in 1560; taught theologj* at 
University of I^uvain, Belgium, 
1570-76; made cardinal of Naples 
in 1598; canonized 1930; declared 
doctor of the church by Pope Pius 
XI 1931; preached and wrote 
against the heresies of the day and 
about the relation of church and 
state; feast day May 13. 

BelJay (6e-Ze'), Jean dn (1492—1560), 
French cardinal, friend of Rabe- 
lais K-19 

BeUbird, name given to various trop- 
ical birds of the genus Chasmo^ 
rhvnchus, whose notes sound like 
a bell; pure white with a curious 
caruncle (fleshy appendage) hang- 
ing from forehead, some species hav- 
ing up to three camncles. 

B<*11 crank, a bent lever, picture ^I-I60b 


Bellean (be-75') Wood, France, bat- 
tle in World War I, near 
Cbateau-Thierrj' B-122, W-238 
Belleek ware, porcelain P-399 
imitated in U.S. P-S99 
BelJefonfaine, Ohio, citj' 50 mi. n.w. 
of Columbus in farming district; 
pop. 10,232; railroad shops; funeral 
cars and buses, matches, metal 
furniture; map 0-356 
Belle Fonrcho {be7 fprsh) Pam, in 
South Dakota, on Owl Creek S-295 
Belle lOe (tl), Detroit, Mich., pic- 
ture D-76 

Belle I«5le, Strait of. channel between 
Labrador and Newfoundland, Can- 
ada, n. entrance to Gulf of St. Law- 
rence from Atlantic; 10 to 15 mi. 
Wide; named from granite island at 
Atlantic end. C-109, maps C-73, 69 
Bellcrophon (5e-ler'd-/6n). in Greek 
m^*th, rider of Pegasus P-110, pic- 
ture M-475 

Belleville, 111., city 14 ml. s e. of St. 
Louis, Mo, in coal-mining region; 
pop. 32.721: stoves, shoes, machin- 
er>*; Scoit Field. U. S. Air Force 
base: maps U-253, Inset 1-37 
BellerlUe. N. J., residential suburb of 
Newark, on Passaic River; pop. 
32.019; map N-164 
Belleville, Clntano, Canada, port on 
Bay of CJulnt^ and Moira River 
about 100 ml. e. of Toronto; pop. 
19.519; cement works, saw and 
planing mills, foundries; ships 
grain, lumber, and dalrj* products; 
Albert University: mop C-72 
Bellevue, Pa., residential borough 7 
mi. n.w. of Pittsburgh; pop. 11,604; 
map, inset P-1S3 

Bellrtowor, common name of a genus 
(CaKipan«7a). chiefly of perennial 
plants; includes bluebell, Canter- 
burj' bell, harebell: B-211 
how to plant, table G-16 
Bellflower family, or Campanulneeae 
(7:dm-p«i:-tl-7d‘ec-e). a family of 
plant", shrubs, and trees, including 
balloon flower, Venus’ looking- 
glass, bluebell, sliepherd’s-scablous, 
and giant bellflower. 

Belligerent, in international law 1-190 
Bellinghnm, Wash., shipping center 75 
mi. n. of Seattle on Bellingham 
Bay; gateway to Mt, Baker Na- 
tional Forest; pop. 34,112; salmon- 
fishing center of the Pacific; lum- 
bering and dairying interests; 
canned salmon and fruit, lumber 
products, coal, cement, beet sugar; 
Western Washington College of 
Education; maps W-44, U-252 
BelliniTTath Gardens, about 20 mi. s. 

of Mobile, Ala. M-328 
Beinng-«;hausen (heriwif/r-ljoii-ren), 
Fablrjn Gottlieb von (177S-1S52), 
Russian Antarctic explorer and na- 
val officer P-350, table P-349 
Bellingshausen Sea, in South Pacific 
Ocean, olf Antarctica between 
Alexander I Island and Thurston 
Peninsula; named for Fabian G. 
von Bellingshausen who led Rus- 
sian Expedition of 1519-21: maps 
A-259, W-204 

Bellini (tel-l^ne). Giovanni (1430?- 
1516) and Gentile (1429-1507), Ve- 
netian painters, brothers; Giovanni 
was first great Venetian colorist and 
most important figure of early 
Venetian school; T-138 
Bellini, Jacopo (14007-1470 or 1471), 
painter, bom in Venice; father of 
Gentile and Giovanni Bellini; im- 
portant in the development of Vene- 
tian art; only a few paintings, 
mamly religious, and two remark- 
able books of drawings are extant. 
BeUini, Vincenzo (1801-35). Italian 
composer, bom Catania. Sicilv- 
so talented as a child that Sicilian 
nobleman paid for education at 


Naples conservatory; "wrote operas 
with delightful melodies; arias 
exploit human voice, sung "nith 
success by Grisi, Patti, and Lilli 
Lehmann (‘La Sonnambula*; 
‘Norma’; T Puritani’}. 

Berii", a genus of low herbs of the 
composite family; includes the true 
daisy, Beilis perennis, a popular 
garden flower, often called English 
daisy; D-5 

how to plant, table G-16 
Bell l.vra (n'rd), Ij-re-shaped glock- 
enspiel mounted on a rod, so that 
it is portable; used in bands; pic- 
ture M-471, Sec also in Inder 
Glockenspiel 

Bellman, Carl Michael (1740-95), 
Swedish lyric poet; poems and 
songs, gay and patriotic in spirit; 
ballad" popular among Swedes, 

Bell metal B-119 

Bello ibeVifO), Andres (17S1-1S65), 
educator and poet of Chile Ii-114, 
126, picture L-125 

Belloc (VcVuJ:), Hilaire (1S70-1953), 
English author B-122, picfizrc B-122 
Bello Horizonte. Brazil. See in Index 
Belo Horizonte 

Belionn (bc-7d‘HCt), in Roman mj'thoi- 
ogy, goddess of war, described ^ 
wife or sister of Mars; a temple in 
her honor was built outside the city 

gates of Rome. . 

Bellows, George Wesley (18S2— J9 -p)» 
painter, born Columbus, Ohio; work 
characterized by boldness and 
breadth in execution; often s^in^ 
in spirit (‘Up the Hudson’; ‘Forty- 
two Kids’; ‘Skating’); P-35 
‘Ladv Jean’ P-35, color picture P-S4o 
Bellow", in organ 0-424, picture 0-423 
“Bell” pepper P-143 
Bell Rock, or Inclicape Rock, dang^- 
ou." reef in North Sea opposuc 
Firth of Tay, Scotland; Souther’s 
ballad ‘The Inchcape Bock* repeats 
legend of pirate "who removed from 
rock the bell placed on it by Abbot 
of Aberbrothok, later being wreck^ 
there; lighthouse designed by 
Robert Stevenson erected in ISio. 
Bell". See in Index Nautical terms, 
table 

BelJ-Smlth, Frederick Marlett (1S46- 
1923). Canadian painter, bom Lon- 
don. England; most celebrated for 
landscapes, although figure and 
portrait work bolds high 
(Xights of a City Street’; Queen 
Victoria's Tribute to Canada). 
Bell Telephone System T-44, »5, iaoie 

Bell tower, a belfry or campanile B-113 
Belgium; Bruges, picture 
Brussels B-S34 . . 

Giotto’s Tower 1-279, G-lH* picture 
G-111, F-147 . ^ - -no 

Giralda, Seville S-109, picture S-io. 
Leaning Tower of Pisa F-272, picture 
P-273 

Parliament building:, Ijoudon I/-S0 » 
picture G-173 

St. Mart’s V-44S, picture V-447 
St. Michel, Bordeaux B-252 
Siena, picture 1-265 , 

Singing: Tower, in Mountain 
Sanctuary F-162-3, picture P-ib- 

Springfield, Mass. S-S58 

Bellwort, fleshy-rooted herbs com- 
prising the genus pljm 

lily family; drooping 
bell-shaped flowers: stems app^ 
to run through the leaves vP 
'iollate>. , 

BeUy Biver. in Alberta, Canada, iroites 
with Bow River to form Sonth ta- 
hatchewan. , 

Bel-Merodach, name for Raal -“'-i. _ 

Belmont, Augnst ( 4818 - 90 ), Amer 
financier, bom Alzey, *^rman. , 
came to Xew Tork as repre=enta 
tive of Rothschilds, bankers: ac^ 
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Politeer prize 1942 -with *The Dust 
Wliich Is God/ novel In verse. 
Bencvento (^d-nd-ven'td) (ancient 
BeneTentom), Italy, tovm 32 ml. n.e, 
of Naples; pop. 26,692; arch of 
Trajan: map E-425 
battle of (1266) F-148 
Beneven'fnni, battle of (275 B.C.), Ho- 
mans defeat Pj'rrhus P-4-48 
Bengal (ben-pGl'), former British 
province in n.e. India; divided 
between India and Pakistan 19-47: 
B-124, I~681 Jj map I-6Bo 
Chve C-S52 
Hastings H-280 
Javan rhinoceros R-1S4 
Benjrai, Bay of, portion of Indian 
Ocean between Indian iieninsnla 
and Burma 1-87, B-359, maps 1-54, 
A-i07, 411 

Bengal. Ea«it, province of Pakistan. 

Sec in Index East Bengal 
Bengal, IVe«t, state of India. Scc in 
Index West Bengal 
Bengali (bc«-pd'lc), modem dialect 
of India, akin to TJriya, Assamese. 
Bibari, and Hindustani, word of 
English origin, derived from BenrjaU 
in which province it is spoken ; 
makes free use of Sanskrit words: 
literature known in Western world 
through works of Tagore: Lf-98 
Ben’galine, a silk fabric similar to 
poplm but hea^ ier. 

Bengal tiger T-133, picftirc T-133 
Bengasi, or Benghazi (ben-^a'ct), 
Dibya, joint capital with Tripoli, 
coast City, founded by Greeks of 
Cyrenaica as Hesperides; renamed 
Berenice by Ptolemy III; pop. 49,- 
727: Ij-219, map A-46 
rainfall Lr218 

BengougU (feen-dd/'), John Wll«on 
(1831-1923), Canadian cartoonist 
and poet, bom Toronto; founded 
humorous weekly Grip; later car- 
toonist with Iforttrcai Sfor and 
Toronto Globe* 

ISengncla iheng-j/eVet) Current, or 
Bengnella Current, cold current in 
South Atlantic Ocean; mo\es 
northward along west coast of 
Africa, map 0-335 
South African deserts affected by 
S-241 

Ben-Gurion, David (bom ISSG), 
Israeli leader; emigrated from 
Poland to Palestine 1906; helped 
found Jewish labor organization 
1920; became first prime minister 
of Israel 194S, resigned 1953; au- 
thor of ‘Rebirth and Destiny of Is- 
rael’: 1-256, 257 

'Ben Hot, a Tale of the Christ*, a vi\id 
story by l»ew Wallace (1880). The 
hero, a noble young Jew, innocently 
condemned to the galleys by the 
Romans, has many adventures, and 
eventually becomes a Christian: 
A-230, picture S-195 
Benl-Hncsan (bd'ne-ha'sdn) , callage. 
Upper Egj-pt; rock tombs and 
paintings (about 3000 b.c.). 
BenitoUe (be-iie'to-it), a transpar- 
ent blue or colorless mineral 
(BaTiSUOs) used as a gem; found 
only In C^alifomia. 

Benjamin, youngest son of Jacob and 
Rachel, and ancestor of the tribe 
of Benjamin (Gen. xssrv, 18). 
Benjamin, Jadah Philip (1811—84), 
American lawyer, bom Saint Croix. 
West Indies; Confederate political 
leader, attorney general and secre- 
tary of war 1861 , secretary of state 
1862-65. 

Benjamin bush. See in Index Spice 
bush 

Ben l40*niond, mountain (3192 ft.) in 
Stirlingshire, Scotland, on shore of 
Doch Domond S-63 
Ben 3Iacdhul (ma?;-dg'e), second 
highest mountain (4296 ft.) in 


Great Britain; in Grampian Range, 
Scotland. 

Bennct, Ellznbcfb, sensible, charming 
heroine of Jane Austen’s *Pridc and 
Prejudice*; EIi£abeth is "Prejudice*' 
and Philip Darcy, whom she finally 
marries, is "Pride.** 

Bennet, Henry, eitrl of Arlington. Sec 
in Index Arlington, Henry Bennet, 
earl of 

Benncft, Arnold (Enoch) (1867—1931), 
English novelist and plajm^ight, 
bom Staffordshire; trained for law; 
editor of Woman, weekly paper, 
1696-1900; portrayed mlddle-Jass 
English life (novels: 'The Old 
Wnes* Tale*; 'Clayhanger* ; 'The 
Cjard*; *Rlceyman Steps*; plays: 
'if Ue stones'; 'The Great Adven- 
ture*. dramatisation of his novel, 
'Buried Alive*; short stories: 'Tales 
of the Five Towns* ) : E-382a. Scc 
also in Index Five Towns 
Bennett. Charles H. (1629-67), Eng- 
lish illustrator, wood engraver; 
Illustrated children's books, also 
'Pilgrim's Progress', and made 
drawings for Punch 
drawings for 'Pilgrim's Progress* 
B-354. 355 

Bennett. Floyd (1890-192S), aiiator. 
bom Warrensburg. N. Y.; in agna- 
tion corps. U. S. Na\T: awarded 
Congressional Medal of Honor; de- 
veloped pneumonia in flight to aid 
German-Irlsh transatlantic fliers, 
and was stranded near Quebec, 
Canada, where he died 
North Pole flight (1926), fable A-104 
Bennett, James Gordon (1795-1872), 
American journalist, bom Scotland; 
originated detailed reporting of 
public events, practice of inter- 
viewing. use of telegraph in report- 
ing, and system of distribution by 
carriers, making the Hcxo Toth 
Bcrald, started 1635, one of the 
most valuable newspaper properties 
balloon race Instituted B-SO 
newspaper innomtions N-188-9 
Bennett, James Gordon, Jr. (1641— 
1916), editor and proprietor A*cu7 
Fori* Herald, bom New York City 
sends Stanley to Africa S-368 
Bennett, John (bom 2665), writer, 
bom Chillicothe, Ohio; contribu- 
tor of articles on Negro dialect 
and folklore to magazines; wrote 
stories of Elizabethan period and 
other tales for children Cl^Iaster 
Skylark*; *1116 Story of Baraaby 
l^e'). 

Bennett, Hlcbard (bom 1699), Irish- 
American artist and author of 
books for children (‘Skookum and 
Sandy', outdoor life in Pacific 
Northwest; 'Shawneen and the 
Gander* and 'Hannah Marie*, Irish 
in scene and humor). 

Bennett, BIchard Bedford, Viscount 
(1670—1947), Canadian statesman, 
bom near Hopewell, New Bruns- 
wick; several years in Canadian 
House of Commons; served as min- 
ister of justice and attorney gen- 
eral and as minister of finance; as 
leader of Conservative party was 
prime minister of Canada 1930-35, 
Bennett, Sir WilUam Stemdale (1616- 
75), English pianist and composer; 
greatly Influenced by Mendelssohn; 
produced work of grace and charm 
('Woman of Samaria’, cantata; 
Paradise and the Peri', overture). 
Bennett, Fake, Yukon, Canada Y-348 
Bennett College, at Greensboro, N.C.; 
Methodist; for women; founded 
1873; coeducational until 1926; arts 
and sciences. 

Ben Ne'vls, peak in western Scotland; 
highest point in British Isles (4406 
ft) : S-63, maps B-321, 324 
Bennington, Vt, village 30 mi. n e. 


of Troj*, N. Y.; pop. 8002; Benning- 
ton College: V-460, map V-457 
pottery P-399 

Bennington, battle of T-462 
celebrated F-57 

Bennington College, at Bennington, 
Vt; for women; opened 1932; lib- 
eral arts, dance, drama, music, 
science, visual art 

Bennington Flag, carried at battle of 
Bennington (1777) F-lSOd^ color 
picture F-12S 

Benny, Jack, real name Benjamin 
Kubelsk>' (bom 1694), motion-pic- 
ture, radio, and television actor, 
bom Waukegan, R1-; (motion pic- 
tures: ‘Hollj'wood Revue of 1929’, 
'Buck Benny Rides Again*, ‘Char- 
le>*’s Aunt*). 

Benozzo GozzolL See fu Index Gozzoli, 
Benozzo 

Benson. Arthur Christopher (1662- 
1925), English essajist and literary 
cnllc; son of Edu’ard W. Benson; 
meditative, refined, scholarly (‘The 
Upton Letters': *From a (Al- 
lege Window*; 'Walter Pater') 
Quoted on conversation C-459 

Benson, Edward Frederic (1667-1940), 
English author; son of Edward W. 
Benson; in youth with British 
Archeological School in Athens; 
first attained fame with society 
novel 'Dodo* (1893); also wrote 
Wintage*; 'The CJapsina*; 'David 
Blalze’; 'Mezzanine*; Pharisees 
and Publicans'; ‘Lucia* books; 
‘As We Were’; 'Queen Victoria'. 

Benson. Edirnrd White (1829-96), 
English churchman, archbishop of 
Canterbury; father of Arthur C., 
Edward F., and Robert Hugh Ben- 
son. 

Benson. Ezra Tnft (bom 1699), farm 
marketing specialist, bom Frank- 
lin County, Idaho; engaged In 
farming 1923-29; economist and 
marketing specialist University of 
Idaho extension serx'Ice 1930-3S; 
executive secretary National Coun- 
cil of Farmer Co-operatives 193^ 
44; member, quorum of 12 apostles 
of ^lormon church 1943-52, took 
leave of absence to serre as U*s. 
secretary of agriculture 1953-: 
pictvre E-287d 

Benson, Frank Weston (1662—1951). 
American painter and etcher, bom 
Salem. Mass.; portraits of women 
and children in bright outdoor set- 
tings; etchings of wild ducks. 

Benson, Robert Hugh (1371—19^), 
Roman Catholic priest; son of Ed- 
ward W. Benson ; wrote on reli^ous 
subjects and several novels (‘The 
Light Invisible'; ‘Christ in the 
Church’; 'Come Rack! Come 
Rope!'; 'An Average Man’). 

Benson, StcBo (1692-1933), En^h 
novelist, poet ('Living Alone*; ‘The 
Poor Man* ; ‘Good-bye. Stranger ; 
'The Faraway Bride*; Tiope 
against Hope’, short stories), 

Benson, WllUam Shepherd (1655— 
1932), admiral. United States 
Navy; graduated U. S. Naval Acad- 
emy; chief of naval operations 
1915-19. 

Benfeen, Frederlclr W. (1S34-9S)* 
soldier, bom Petersburg, Va.» be- 
came colonel in Civil War 
aids Custer C-631 

Bentgrass, common name for a sen^ 
(Agrostisy of grasses, usuahy 
perennial. Although seeds are pi'®' 
duced, these plants generally 
tipli' by means of stolons (creepm® 
stems that take root on. or 
below surface of the ground;. 
Used for forage and lawns; 
tant species: redtop (A. 
colonial bent (A. tennis), creeping 
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in t'liemibtry lOr*.! -with Pr. Karl 
DoFch. 

Berpman, Inprid (born lOlC), Sw'edlPli 
actress, born Stockholm; played in 
motion pictures and on stage in 
Europe and U.S.; motion-picturo 
Academy award for ‘GasUpht’, 1944 
Emotion pictures: ‘For "Whom the 
Bell Tolls’, ‘Intermezzo’; ‘Joan of 
Arc’; stage plays: ‘Anna Christie’; 
‘Joan of Lorraine’), 
nerpson (hvrO-sou') , IlenrI (IcTjO- 
1941), French philosopher; denied 
claim of science to esplain unUerso 
on mechanical principles: n'garded 
life not as something static, hut a 
matter of time and change, un- 
ending creation (creative evolu- 
tion); awarded Xobel prize in lit- 
erature 1927 (*Time and Free “tViir; 
‘Matter and Memorj*’; ‘Creative 
Evolution’; ‘Laughter’; 'The Crea- 
tive Mind’i: F-289 

Herin , Lnvrentl Pfavlo- 

^Ich) (1899-1933). Russian political 
leader. born Georgian SS.R. : 
elected to Central Committee of 
Communist partj- 1934; minister of 
internal affairs 1938-46 and 1953: 
became alternate member of Polit- 
buro 1939, full member 194G; pro- 
moted to marshal in world War II; 
a deputy premier 1941-53. a first 
deputy premier 1933; convicted of 
treason and shot: R-292a, pictnrr 
R-292« 

Beriberi f brr'f-?K'r'i’), nervous dis- 
ease f'atiscd by vitamin doficienrv 
V-494, 497. 498 

Bering or Behring, Vitus 

fl6so-i7il), Danish navigator. 
commis«*ioned by Peter the Great 
to explore n e. Asiatic coasts for 
Russia: B-12S, A-137 
Bering Sen. arm of Korth Pacific 
Ocean between Alaska and v^^iheria 
B-125, maps X-260. 245, A-135, 
A-406, 411. Sec also fu hulcx Ocean, 
table 

declared open ocean C-101, B-125 
seal fisheries arbitration S-90. H-276 
seals S-89-90, A-134 
Bering Sen .IrMtraflon Treaty (1891) 
See in jnelex Treaties, table 
Bering fstralf, channel separating Asia 
and North America and connecting 
North Pacific with Arctic Ocean 
B-125, maps N-250, 245, A-135 
Beriot (bd-j’t-6'). Charles Atigiistc de 
(1S02~70). Belgian violinist and 
composer; married singer ilmo. 
Malibran; many compositions and 
a Method' for violin students. His 
son, Charles YUfriae de Beriot 
(1S33— 1914), a noted pianist. 
Berkeley (bdrJcTi). George (1CS5- 
1753), English idealistic philoso- 
pher who maintained that matter 
has no existence independent of 
mind; political economist, writer, 
and Anglican bishop (‘E^scay 
Towards a New Theory of Vision’- 
'Treatise Concerning the Princlplos 
of Human Knowledge’): E-245 
Berkeley, Calif., named for E-125 
Berkeley, John, baron of Sfrnffon 
(died 1678), grantee of New Jer- 
sey N-167 

Berkeley. Sir 'WiUiam (1606-77), tj*- 
rannical and extortionate English 
governor of Virginia V-489 
suppresses Bacon’s Rebellion B-ll 
Berkeley (bdr;;7»). Calif., city on e 
shore of San Francisco Bav, opi 
posite the Golden Gate; pop' 113 - 
805; B-125, maps U-252, inset C-34 
University of California, picture 
C-4S 

Berkeley Springs, W. Va. Sec in In- 
dex Bath. W. Va. 

Berkelimn, chemical element, tables 
P-151, C-214 


Berkley, Mich., City 14 ml. n. w. of 
Detroit; residential suburb; Pop. 
17,931: map, inset M-227 
nerk*^, or Berk'shtre* agricultural 
county in England, s. of Thames 
River; 725 sq. mi.; pop. 402,939; 
county seat Reading: vtap E-347 
Bprk-^blrr HJJN. In vr. Massachusetts 
M-137. mops M-124, 1S2 
Berkhlilrc hog H-404, pictures H’-40S, 
1-85 

Berkshire Mujilc Center. Tanglewood 
(estate), Lenox, Mass.; founded by 
Porge Koussevitzlo* 10 10 ; summer 
music school for advanced studcnt.«5 
about to enter professional careers 
and for general students and nui.‘?lc 
lovers ; operated by Boston Sym- 
phony Orche.stra in conjunction 
with its Berkshire Music Festival. 
Berkshire Music Festival, TangletVood 
(estate), Lenox. Mass.; originated 
at Interlaken. Mass.. 1934, by 
Henry K. Hadley; taken over by 
Boston Symphony Orchestra at 
Tanglewood, 1936; now six weeks of 
concerts. July-August. 

Berlage (bcr'ld-Kc>, llcndrUc Fctru«» 
(1856-1934), Dutch architect; 
with brick as favorite material de- 
veloped a simple, austere form 
wl\lch is now the characteristic ar- 
chitecture of modem Netherlands; 
architectural adviser to Amsterdam, 
The Hague, and Rotterdam- 
nerlichingrn (btr'lUi^inp-vU), Oiitz 
von (1480-1562). ’’Gotz with the 
Iron hand,” German feudal knight; 
subject of drama by Goethe. 

Horlln, Irving (originally Israel Ba- 
line) (born 188S), American popu- 
lar song writer, horn Russia; 
brought to U. S. 1893; wrote ‘Re- 
meniber'. *Alway.«’, ‘Alexander’s 
Ragtime Band*. ‘Easter Parade’, 
'MTiite Christinas’, also wrote 
scores and lyrics for many musical 
plays and motion pictures; pre- 
sented gold medal 1054 authorized 
by Congress for his contribution to 
popular music, including ‘God Bless 
America’. 

B<*rlin, Canada. Sec in Index 
Kitchener 

Berlin, largest city of Germany; pop. 
3,350,785; East Berlin capital of 
German Democratic Republic: 
B-126-30, maps G-88. 89, E-424, 
A-S31, pictures B-126-9 
air raids B-128-30 
art galleries and science museums. 

Sec hi Index Museums, tabic 
cities, world’s largest. See in l7idex 
City, table 

education E-263: university B-127 
Berlin, N. H., city on Androscoggin 
River, at n. limits of "White Moun- 
tains; pop, 10,615; water power; 
wood pulp and paper; winter sports; 
maps K-150, U-253 
Berlin, Congress of (1878), meeting 
of representatives of Great Britain, 
Germany, France, Austria. Russia, 
Italy, and Turkey to revise Treaty 
of San Stefano: B-130 
Austria A'499 
Bulgaria B-349 
Disraeli at D-105 

Berlin, CnliersUy of, Berlin, Germany 
B-127 

museum. See in Index Museums, #«- 
bfe 

Berlin Act (188*1—85). See in Dideg 
Treaties, table 

BerMn ConlereTnce (1884) A-5D 
Berlin Becree (1806), order issued by 
Napoleon, providing that all ports 
under his control be closed to Brit- 
ish goods W-11 

Berliner (her*nu-er), tmlle (1851- 

1929). German-American inventor, 
born Hanover, CSermanv; had only 


grammar school education: fol- 
lowed mercantile career until 1873: 
inventions include telephone tran.c- 
mitter and radio microphone; 
founded Bureau of Health Education 
di-^'k phonograph record P-207 
RerUti-(o-BnRUdnd railu'ay B-IC 
Berlioz (ber-M-ds’), Hector (1603- 
69 >, French musical composer, bom 
near Grenoble; went to Paris to 
stud5' medicine, hut gave it up for 
muj>ic; brilliant romanticist; con- 
sidered father of modern orchestra- 
tion; wrote ‘Treatise on Instru- 
mentation’, a standard work (‘Sym- 
phonie Fantastiquo’ ; ‘Damnation de 
Faust': ‘RomC'O et Juliette’), 
flermejo (bci'-mii’ho) River, in n. 
Argentina; flows s.e. about 1000 
ml.; A-332, map A-3S1 
Rermuiln grass, a hardy, creepins? 
grass (Cpnodon dactylon'), grown 
in warm climates for lawns and 
pastures. Grows to 1 ft.; blossom- 
ing spikes bear dark purple florets. 
Also called wire grass. 

Bermii'da Illy L-242, picture F-182 
flower structure, picfnrcs F-182, 183 
Bermuda onion 0-383 
Bermudas, group of islands In Atlan- 
tic Ocean: 19 sq. mi.; pop. 37,403; 
B-130-2, maps K-251, inact W-96a, 
pictures B-130-2 

great circle distance to and from, 
map A-531 

F. S. air and naval base B-130 
Bermudet tbiv-mn/dds) , Juan de, 
Ppanfsh navigator: discovered the 
Bermudas about 1515. 

Bern (bern), also Berne, capital of 
Switzerland; pop. 146,499: B-132. 
.‘?-479, maps S-475, E-425, 416, piC- 
iin'C S-482 

Universal Postal Union P-S89: monu- 
ment, picture P-388 
Bernadette of Lourdes (ber-nd-def of 
lord), real name Bernadette Sou- 
birou.c (.SQ-bC-ro) (1S44-79), peas- 
ant girl of Lourdes. France; her 
visions of Our Lady at Lourdes, in 
which miraculous powers 
promised to water of Lourdes, led 
to establishment of shrine; joined 
Sisters of Charity at Nevers 1666; 
took perpetual vows 1878 ; canonized 
1903; feast day Feb. IS: L-336 
Bernmlotte, (bcr-iue-ddt*) , 

(1895-1948), Swedish count and 
diplomat; promoted Swedish- 
American relations; peace mediator 
in M'oria AVar II; appointed 
United Nations mediator between 
Israel and Arabs 1946; assassinated 


in Jerusalem Sept. 1948. 

lerimdotte, Jean Baptiste Jnles 
(1763-1844). French general; dis- 
tinguished himself in Napoleonic 
wars; made marshal of France; 
elected crown prince of Sweden 
1810; succeeded in annexing Nor- 
way to Sweden and ruled 
both countries as Charles 
(1818-44); the present reigning 
house of Sweden is descended from 
him: S-466 

lernanos (bdr-nd-n6s'), Georges 
(1888-1948), French writer, born 
Paris (novels: ‘The Diary of a 
Countrj' Priest’ and ‘Under the Sun 
of Satan’; political prose: ‘Plea for 
Liberty*). 

lernard (ber-Hdr*), Clnnde (1813- 
78), French phi^siologist, discoverer 
of digestive work of pancreatic 
juice, sugar-forming work of liver. 


vasoconstrictor nerves. 

Bernnrdln de Saint-Pierre (bet^ar- 

ddiV de sdn-pt/er'), Jacques-Hexiri 

(1737-1814), French author; a 
friend of J, J. Rousseau, and, like 
him, a champion of the 
nature; broke away from stuteo 
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born New Bedford, {''Winged 

Girl of Kno'^sos’, ancient experi- 
ments in flying; ‘Homespun’, as- 
pects of pioneer life. ‘Sjbil Lud- 
ington’s Ride’, based on episode in 
Revolutionary War) ; editor, ‘I>and 
of the Free Series', teen-age novels 
about racial and national groups 
that have enriched American life. 

Best, Charles ITcrbert (born 1899), 
Canadian physiologist B-53, picture 
B-53 

Best, Herbert (born 1894), English 
author, born Chester. England, in 
government ‘service in We*:! Africa 
books for children are illustrated 
by his wife. Aliena Champbn Best 
CGaram the Hunter’; ‘Not Without 
Danger’; 'M^atergate*). 

Besterman, Catherine (born 1908). 
American author, born Poland; 
escaped from there at outbreak of 
World War 11. reached U S and 
became American citizen Chil- 
dren's book (‘The Quaint and 
Curious Quest of Johnny Longfoot. 
the Shoe King’s Son’) is an old 
Polish folk tale adapted for Amer- 
ican children. 

'Best FrienU of Charleston,* one of 
first locomotives built in America 
R-59, T-172, picture L-293 

Beston, Henry (originally Henry 
Beston Sheahan) (born 1888). 
writer, born Quincy. iMass : ad- 
venture stories, fair) tale's ( 'Fire- 
light Fair>- Book’- ‘The Bonk of 
Gallant Vagabonds’; 'The Sons of 
ICai’: "The Outermost House’. 'The 
Tree That Ran Away’). 

Be’ta Cenlnn’rl, a fixed star S-372 

Beta particle*! (or ray*!) R-53-4, 
X-332, chnrt R-54b, pictu/t^ R-52 
emisMon process R-54d-5, picture 
R-54d 

Betatron, electron (beta-ray) accel- 
erator A-162Q, X-332, picture 

A-‘162o 

Betel (be'fO, a palm B-133 
nut, picture X-317 

Betclgcuse (be'tcJ-puz), also Betel- 
giip«»e or Betelgcux. a fixed star 
S-373, 382, charts S-373, 379, 381 
diagram S-372 

Beth'any, village near Jerusalem often 
mentioned m Gospels; home of 
^lary, Martha, Lazarus, map E-138 

Betha«> College, at Bethany, W. Va ; 
founded 1840; affiliated with Dis- 
ciples of Christ; arts and sciences. 

Bethany College, at Lindsborg Kan * 
Lutheran; founded 1881; arts and 
.sciences, education, fine arts 

Bethel, Pa., borough in Allegheny 
County, 8 mi. s w. of Pittsburgh- 
pop. 11,324: t7iap. inset P-132 

Bethel, Palestine, village (“house of 
God”) 10 mi. n. of Jeru'jalem (Gen 
xii, 8: xxviii). 7nap B-138 

Bethel College (Kan.), at North New- 
ton; Mennonlte; founded 1857* arts 
and sciences, applied arts, educa- 
tion, music, theology. 

Bethel CoIIegre (Tenn.)' at McKenzie- 
controlled by Cumberland Presby- 
terian church; open 1842; arts and 
sciences, education. 

Bethes'da, pool in ancient Jerusalem 
referred to in the Bible (John v 
2-4) as having miraculous healing 
qualities. 

Beth'lebem, Pa., city about 50 mi. n 
of Philadelphia, on Lehigh River- 
pop. 66,340; iron and steel works- 
textiles, chemicals; Lehigh Univer- 
sity, Moravian College (for men), 
Moravian College for Women ; 
founded by Moravians; scene of an- 
nual Bach music festivals: map 
P-133 

Bethlehem, Palestine, birthplace of 
Jesus; pop. 9000: B-133, map^ 


B-138, 1-256, P-45, color pictin'cs 
0-291-2 

Christmas in C-2D1— 2 
Bethnxann-llollw eg (b«f-m(in-7idr- 
ruK), Theobnltl von (1856—1921), 
German statesman, imperial chan- 
cellor (1909-17) W-218 
Bethshnn (bcth*sh(iii), or Bcth-‘*hean 
(Vith-s7ic*nit), ancient city in Pal- 
e.^tlne. 55 ini. n e. of Jerusalem on 
site of modern Belsnn (l>d-sdn'). 
Israel; Egy-ptlan. Canaanite. and 
Roman remains; recent excavations 
include two Egyptian temples built 
13th century u In which head and 
armor of Saul were laid (I Chron. 
X, 10): map 1-256 

Bethune, Dn\ld. See iu Index Beaton, 
David 

Bethune (bC-thuu*), Jofin (1751— 
1815). Canadian clergyman, born 
Isle of Skye, Scotland; In 1786 he 
founded at Montreal the first Pres- 
byterian church in Canada. 
Bethune, 3Iary McLeod (1875-1955), 
Negro educator born Maxesville 
S. C.: president 1904-42. later 
president emeritus, Bethune-Cook- 
man College, famous for its exten- 
sion norlc among Negroes: W-1S5 
Beduine-CooKmnn College. Daytona 
Beach, Fla.; Methodist; founded 
1872 at Jacksonville; moved to pres- 
ent site 1923; arts and sciences. 
Bet-pak-daln. a desert in Russia R-2G1 
Betin Rplondens. nr Siamese fighting 
11*511 A-281, color picture F-105 
male builds and guards nest F-106, 
pfcfi.rc F-106 

Better Business Bureaus, agencies for 
promoting honesty, accuracy, and 
dependability in manufacture and 
distribution of all commodities; 
first agency established Minne- 
apollK. 1914. 

Bettina. Sec in Index Ehrlich, Bet- 
tlna 

Betty lamp, or Phoebe lamp L-88, ph^ 
ture A-203 

Betulaceae (bet-t/y-M'ac-C), the birch 
family, including birches, hazels, 
and alders, 

Beuthen (bortcii), or Bylom (bVtom), 
Poland, former German mining and 
Industrial town in Upper Silesia; 
included in Poland since 1945; pop. 
120,693. 

Be^an, Aneurin (dii-iVm VCv'an) 
(bom 1897), British left wing Labor 
party leader, bom Tredegar, Mon- 
mouth. England; a miner at 13; 
member of Parliament since 1929; 
minister of health 1945-51; min- 
ister of labor Jan. to April 1951. re- 
signed; author of Tn Place of Fear’. 
Bevatron, proton accelerator A-462b 
dioffram A-462b, picture A-462b 
Bevel. Sec in Index Architecture 
table of terms 

Beverages, Sec also in Index Coffee- 
Milk; Tea 
alcoholic A-145-6 
carbonated W-64 
cocoa and chocolate C-288, 289 
plants provide P-301 
soft drinks P-301 

Beveridge, Albert Jeremiah (1862- 
1927), political leader, lawwer, and 
author, bom near Hillsboro. Ohio- 
U. S. senator (Republican) from 
Indiana 1899-1911 (‘Life of John 
Marshall’; ‘Abraham Lincoln*). 
Beveridge, M'illiam Henr.v, Baron 
(bom 1879), English economist and 
sociologist; noted for plan for post- 
war social security, brought out in 
December 1942, which would pro- 
vide compulsory state insurance 
protecting every person in Great 
Britain throughout his lifetime from 
want or insecurity 


security program based on plan 
S-218a 

Bev'crl.v, Mass., city and summer re- 
sort n. Salem on Salem Bay; pop. 
28,884; shoe machinery and shoes; 
distributing point for Texas oil: 
map, inset M-1S2 

Beierl.v Hill*?, Calif., beautiful resi- 
dential city, .surrounded by city of 
Los Angeles; pop. 29,032; home of 
many motion-picture stars: map, 
trisef C-35 

Bcverwyck, original name of Albanv, 
N Y. A-139 

Bevin, Ernest (lSSl-1951), British 
statesman and trade union leader; 
secretary of Dockers' Union 1911; 
general secretary of Transport and 
General Workers’ Union 1922; 
member of general council of the 
Trades Union Congress 1926, chair- 
man 1937; minl.ster of labor 1940- 
45; foreign secretary 1945-51; be- 
came lord privy seal March 1951. 
Bells (bc’ri5), John (1695—1771), 
Engli.sh scienti‘?t E-307 
Bewick (bu'ik), Thomas (1753—1823), 
English wood engraver; illustrated 
many book.** on animals (‘Quad- 
rupeds*; 'British Birds’; ‘Aesop's 
Fables’): E-3S6. L-270, P-211 
Bexley, Ohio, city adjoining Columbus 
on s.e.; residential; pop. 12,378: 
map 0-357 

Bej* (bd), hereditarj’ title of native 
sovereign of Tunisia ; formerly title 
of nobility in Turkish Empire 
Tunisia T-207 

Beyle. .Marie Henri. See (n Index 
Stendhal 

Beyogln (bc-c-6-7.o'), also Pera, 
suburb and foreign quarter, Istan- 
bul. n. of Golden Horn, map 1-268 
Be.vronfli, Lebanon. See in Index 
Beirut 

Bei’nnt, gold coin of Byzantine Em- 
pire, value about ?2.42. 

Berlers (bdr-j/d*), France, cathedral 
town and trade center near s. coast 
about 38 mi. s.w. of Montpellier; 
pop. 59.894: massacre of Albigenses 
in 1209: tnap E-425 
Bbngn%nd Gfta (bdO’vdd ffc'td), a 
Sanskrit dramatic poem forming 
part of the Mahabharata. 

Bltnkm Dnm, In India, on Sutlej 
River. See also in Index Dam. 
table 

Bhang, Indian name for hashish 
Bhils ibtlx), savage dark-skinned 
people of central India 1-56 
Bhllsa (birsd), village in central 
India over 30 mi. n.e. of Bhopal; 
famous for old Buddhist memorial 
shrines (topes) ; principal one. 
Sanchi, 6 mi. from village. 

Bhopal (bo-ptiD, a state of central 
India; formerly a Moslem ^btte; 
area 6B78 sq. mi.; pop. 836, 4<4; 
state was ruled 1844-1926 by 
women (begums, or princesses); 
Sultan Jahan Begum (1858-1930) 
did much to advance position of 
women, education, and medical aid; 
in 1926 abdicated in favor of son; 
state acceded to India 
Bhopal (pop. 102,333) : map A-407 
Bhutan (bp-tdn’). state in e. Himala- 
yas between Tibet and India; 
18,000 sq. ml.; pop. 300.000; agri- 
culture, stock raising; cap. Bum- 
thang: maps 1-54, 68a, A-407 
Biafra (be-u7'r<i). Bight of, large bay 
on w. coast of Africa at head ot 
Gulf of Guinea. 

Bialik (be^a'Hh), CImim Nnchman 
(1873-1934), Jewish poet, born m 
Russia; lived in Palestine ^“er 
1923; called poet laureate of the 
Jewish Renaissance; compiler ot 
old Hebrew poetry and folklore; 
wrote in Hebrew (‘The Talmudic 
Student*; 'The City of Slaughter). 
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saihng^ H-3SS 

science, hobbies in H-393— 4, 395— 6 

sculpture S-85 

seashore H-393 

'Seven Stories High* Lf-207-17 

Shake'jpeare S-131-2 

shelter S-146 

ship model building H-388 

ships H-S8S 

skating H-3S9-90 

skiing H-390 

sociology;' S-22S-4 

song books H-400, M-467, 468 

South America S-280-1 

space travel S-310 

Spain and Portugal S-324 

sports H-388, 389-92 

stamp collecting H-389 

storj'book L-210-17, S-407, 419-23 

storj-telling S-407 

Sweden S-467 

swimming H-389 

Switzerland S-483 

technology 1-148 

tele\ ision H-396 

tennis H-391 

track and field sports H-391 
transportation T-175 
tree*: B-265. H-394-5 
United States U-339-40 
United Stales history U-397— 9 
vocations V-516 
Washington, George W-27 
zoology Z-365 

Dibliophile, a lover of books B-246 
Biblioth^que Rationale ( br-t/t-d-ftk 
tids-t/d-ndD, national librarv of 
France U-182 

Bicamernl legislature S-385 
Bicar'bonate. an acid salt of carbonic 
acid in which the radical (COa) is 
combined with an atom of hydrogen 
and a metal, also called acid car- 
bonate 

ammonium A-236 

soda (baking soda) A-10, S-225, 
226: baking powder B-18, 19 
Bl'cep« muscle M-453. pictures M-454 
Bichat <l)^-s7jd'),MnrIe Francois Xavier 
(1771—1802), French phvsiologist 
and anatomist: modem histolog-r 
based on his research on body tissues 
Bichloride of mercury. See in Index 
Mercuric chloride 

Bick’erdyke, Mnrj Ann Ball (Mother 
Bickerdyke) (1S17-1901), nurse 
horn Knox County. Ohio; famous 
for work among sick and wounded 
during Ci%il War; spent life after 
war working in service of others* 
monument to her in Galesburg, Ilk* 
w'here she lived several years.’ 
Blck'er^tafr, Isaac, pen name of Rich- 
ard Steele as editor of the Toiler * 
previously used by Jonathan Swift 
Bicos'pid teeth T-34 
Bienspid valve H-312, color picture 

Bicycle and motorcycle B-141— 3 pic- 
tures B-141-2, V-42S, 429, X-120 
safety measures S-lO-ll 
Wheelmen of America R-I58d 
BidatiU (be-do), Georges (bom 
1899). French government official 
born Moulins: history* teacher and 
newspaper editor until World War 
II, w'hen he became leader of 
underground; foreign minister in 
provisional government 1944-46 
president June-Dee. 1946; foreign 
minister 1947-4S and 1953; premier 
1949-50; vice-premier 1951-52. 
Bld'deford, ^le., city 15 mi. s. of Port- 
land, 5 mi. from sea on Saco River; 
pop. 20,836; summer resort; cotton 
goods, lumber, shoes: settled in 
1630: maps M-53, U-253 
Biddle, A{ntIiony) J(oseph) Brexcl, Jr. 
(born 1897), U. S. Armj' officer and 
diplomat, born Philadelphia, Pa.* 
minister to Xorway 1935-37; am- 
bas*^aclor to Poland 1937—40; repre- 
♦^entative to exiled governments in 


London 1941—44; deputy chief of 
staff for national affairs (SHAPE) 
1951-53; special assistant to Army 
chief of staff 1953-55; retired as 
brigadier general 1955. 

Biddle, Francis (born lecG), American 
lawyer and public ofllcial. born 
Paris, France, of American parents; 
U. S. solicitor general 1940-41; 
U. S. attorney general 1941—4.5. 
Biddle. George (born 1665), painter, 
lithographer, and writer on art. 
born Philadelphia. Pa.: best know'n 
for penetrating, sometimes satirical, 
portraits and for mural panels. 
Biddle, John (1615—62), English re- 
ligious teacher, sometimes called 
founder of Unitarianism : repeatedly 
imprisoned for his heresy, and 
finally died in prison. 

Blddle. Nicholas ( 17'^C-1644). states- 
man, financier, and author, born 
Philadelphia. Pa , U S. represcnia- 
ti\e 1610-11; president of second 
B.ank of the 1‘nlted States 1622- 
36. wrote *Hi.*'tory of the Expedi- 
tion of Captains Lewis and Clark*. 
Biduetl. John (l^Iy— 1900). rancher 
in Calif . born Chautauqu.a County. 
N.Y., in Mexican War. elected to 
Congress in 1864, Prohibition party 
candidate for president of U.S. 1SD2. 
Blcdcmieier ( r) , name 

given to a style of furniture orig- 
inating in Germany in early i9lh 
century; simple and architectural. 
Bielefeld {bClffClt), Germany, man- 
ufacturing town. 58 ml. s w of Han- 
over; pop. 153.013: map E-424 
Biencourt de Poutrinconrt, Jean de, 
baron dc St. Just (died 1615), 
Canadian soldier and colonizer, 
born Picardy, France; 1603 joined 
colonization expedition to Acadia; 
1606 took part in (r'h«'implain’s ex- 
plorations of Bay of Fimdy. 

Bienne (bt-tii'), or Bleler, lake in 
Switzerland, near Bern: at foot of 
Jura Mts.; about 20 sq. mi.; con- 
tains Island of St. Pierre, residence 
of Jean-Jacques noii''«eau in 17Co. 
Bien’ninl plants P-290, 297-8 
in gardens, fobic G-16-17 
Bienville ( b€~ifCtn^vtV ) , Jean Baptiste 
le Mobile, fcleur de (ICSO— 17CS), 
French-Canadian soldier and colo- 
nial officer, member of famous Le 
Mojme family B-143, piefterc E-143 
Bierce, Arobro«e (1642-1914?). writer, 
born Meigs County. Ohio; served In 
Civil War; journalist in London 
and later in California; went to 
Mexico and disappeared. 1914, con- 
flicting accounts given of his death; 
skillful writer of short stories, 
especially of fantastic, suiiernatural 
tales In st>*le of Poe; w*rote satiri- 
cal verse and essays; called "bitter 
Bierce’* because of cynical attitude 
(‘In tlie Midst of Life*; 'Can Such 
Things Be?') 
quoted A-230 

Bierstadt (bcrisfiif). Albert (1830- 
1902>, American landscape painter 
of Hudson River School; born Sol- 
ingen. Germany: famous for moun- 
tain scenes and historical paintings. 
Bifocal lens, in spectacles S-3S0 
Benjamin Franklin’s, picture 1-200 
Big Belt Monntalns.in w.-central Jlon- 
tana, e. of Helena, map M-374 
Big i^n. great bell in Westminster 
clock tower, London, England 
L-304, picture G-173 
clock size and mechanism W-56 
Big Bend National Park, in Texas 
N-30. viap X-18, 7»fctare X-31 
Big Bend State, popular name for T®n- 
nes«ee T-57 

Big Bertha, German siege gun A-398 
Big Black Mountain, a peak of the 
Cumberland Mt«. in Harlan County, 


BIGLOW 

s.e. Ivv’.; highest point in state. 
4150 ft.: map K-Sl 
Big Black River, in w. ^lississippi. 
flows through rich cotton-producing 
plain to Missi'^sipp! River, about 250 
mi.: maps M-296, 302-3 
Big Blue River, rises in Nebraska, 
flows s. into Kansas; flows intn 
Ivansas River at ilanhattan; about 
300 mi. long; viaps N-IOS, K-Jl 
Big Brother Movement, an association 
of socially minded busine'^and pro- 
fessional men who as volunteers 
help and encourage maladju-^ted and 
predelinquent boys; founded in 
New York in 1904 by Ernest K. 
Coulter; each citv* agency is inde- 
pendent ; organization provides sum- 
mer camps, clubs, vocational guid- 
ance and health programs. 
Big-cone «-pruce, rare evergreen tree 
(Pscudotsupa viacrocarpa) of pine 
family, native to mountains of 
s. California and Mexico. Grows 
30 to CO ft. high in drj*. rocky 
places, at 3000 to 5000 ft. altitudes. 
Similar to Douglas fir. Branchc= 
long, drooping; leaves blue-green. 
Wood u«:ed as firewood. 

Big C.vpre«« Swamp, in s.w. Florida 
F-163, color picture P-291, maps 
F-151, 159, U-277 
stork rookerj* S-402 
Big Dipper, seven bright stars in the 
Great Bear con^-tellation. charts 
S-374, 376—7, 379—80 
use in telling time and direction, dia- 
grams A-429 

Big'elovv, Era«fii« Brigham (1814-79), 
Inventor, bom Worcester. Mass, 
carpet-weaving machine K-2S2 
Bigelow, John (1SI7-I911). journalist 
and diplomat, born Bristol, novr 
Malden, N.Y.; managing editor 
York Evening Post 1849-61; minis- 
ter to France 18C4-C7; dl'coverHJ 
original manuscript of Benjamm 
Franklin’s ‘Autobiography* and ed- 
ited first complete edition ('Reiro- 
.«pection.s of an Active Life’). 

"Big rive,** in United Nations U-240(3 
"Big I'otir.** See 0: Index Railway 
brotherhoods 

Big Hole Battlefield National Mon”- 
ment, in Montana N-SO, map >-iS 
Bighorn, Rockv ^fountain sheej* 
B-143-4, pictiirc B-144, color pic- 
tiire N-260 
allied .*«pecie*5 S-136 
altitude range, picture Z-S62 
Bighorn Mountain*:, range of RodO 
Mts. In Wyoming and Montana* 
many peaks, mountain lakes, and 
waterfall*?; highest point. Cloud 
Peak (13.165 ft.): maps W-3ie, 
S22-3, U-2g6 

Bighorn River, in Wyoming and Mon- 
tana; formed by junction of Popo 
Agie and Wind rivers in Fremont 
Co. in central Wyoming; flow's Soo 
mi. n. into s.-central Montana 
where it joins Yellowstone 
waps W-S16, S22. M-367, 375, 1.-296 
Boysen Dam W-316 
Bight, of rope K-60, picture K-61 
Bigleaf maple, tree (Acer macro- 
phi/Ur, m) of maple family, native 
from British Columbia. Canada, to 
California. Grows 30 ft. to 100 IL 
Leaves, heart-shaped w’ith 3 to - 
lobes, 8 In. to IS in. long. Flowers 
yellowish green, in drooping flus- 
ters. Wood medium hard, used for 
veneer and lumber; tree and woog 
sometimes called Oregon maple. 

Big Lick, earlv name of Roanoke, 
R-162 

•Big^Jovv Paper**, The*, series of dialect 
poem*? by Janies Rus«ell Lrowell. m 
which he speaks through iniaginan* 
author, Hosea BIglow, shrewd, 
humorous Yankee: L-338, A-226r 
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BINGHAMTON 

ISinjrhamfon, N. T., city at junction 
of Susquehanna and Chenango 
rivers about C5 ini. s. of Syracuse; 
pop. 80,074; photographic supplies, 
SMation training equipment, ^hoes, 
furniture; inops X'205, U-253 
Binhdinh (bin'p’-diu'j;’) . town in An- 
nam. Indo-China, pop. 75.000: near 
e. coast 10 mi n of its port Qumhon, 
orKwmhon (fciri-nyon'l.a shipping 
center for rice, sugar, cotton maps 
1-123, A-407 

Bln'nacle, a case or stand for ship’s 
compass C-428, picture C‘429 
Binoc'nlar, field glass T-48 
stereoscopic principle S-392 
Binocular vision E-460, S-392, S-100 
Bino’mial, from Latin, “double name” 
algebra A-163 

biologv', nomenclature L-254 
Binjon. Laurence (ISGO— 1943). Eng- 
lish poet, an hinorian and literary 
critic; in charge of oriental prints 
and drawings British Museum 
(‘The Four Years’, v.ar poems; 
‘Poems of Xiaami* ‘Boadirea*. 
drama: ‘Painting in the Far East* 
and ‘The Flight of the Dragon*, 
works cn oriental art) 

Eio-Bio (l>e'6-be‘6> Ri\cr, in Chile, 
rises in the Andes and flovrs n w. 
into the Pacific at Concepcidn; 
about 240 mi. long, 

Biochemistrj , chemistry’ of living mat- 
ter and vital processes B-145-7 
carhohidrate®^ R-145 
digestion D-90-2, dinorom^ D-90-16 
enzymes E-388-9, (abfc C-389 
fats and hpins B-145 
fermentation F-52 

hormones H-424-S, B-146, diagrams 
H-426 

metabolism B-146 

methods of analysis B-147; centri- 
fuge and uUracentnfuge devices 
C-178, picfmc C-178 
muscular action B-146 
oxidation B-X46 

photos%*nthests 3-146-7, liS, P-293- 
4, 296. diagram X-46 
proteins P-422, B-145 
protoplasm P-422, B-145 
radioactive i^oto^'es m R-55 
respiration R-117-lS, B-146 
vitamins V-494-8 

Blodyre** (brd-dfria), substances re- 
sembling hormones thal stiniuJate 
cell reproduction; discovered 1935- 
40 by (George Sperti;used for bums. 
Biogen'esis, the theory that all living 
forms spring from a li\ing parent 
organism. It Is opposed to the the- 
or3* of abiogenesis, or spontaneous 
generation, that life can come Into 
being from nonliving matter. 
Bloff’ntpbr, a written account of a 
person's life; autobiography is the 
story of one's life written by him- 
self 

American literature A-226, 230. 

2S0/-1 

biographical directories R-88/ 
selected list R-88j 
English literature E-378b 
n*ri ting of '\V-314 

Biological Survey, Bureau of, U. S. 
government, consolidated, 1*940*. 
with U. S. Bureau of Fisheries to 
form Fish and lYildlife Sendee. Sec 
in Index Fish and Wildlife Service 
Biological warfare B-14, A-382 
Biology, the science of life B-147-54, 
color picture B-149, Iteference- 
OiitUne B-15C— 3. Sec also in Index 
Adaptation; Anatomy; Biochemis- 
trj’; Biometrj’; Botany; Life; 
Pbysiologj'; Reproduction; Zool- 
ogy; and chief subjects below 
animals A-248-52, L-22^5, pictures 
A-248-51 

animals distinguished from plants 
A-250c-d, B-147-8, A-248, P-287-S, 
L-2240.* slime molds S-199 
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bibliography B-153-4, Z-365 
cells as life units C-159— 61, B-148, 
diograms H-346, pictures C-160— 1, 
color picture B-149 
chemistiy of life processes B-145-7, 
L-224c“d.* digestion D-90~2, dia- 
fjrams D-90— lb ; enzi'mcs E-388— 
9, table E-389; plants P-290-5, 
X-46; protoplasm P-422, B-148; 
radioactuc isotopes aid study R-55 
conditions necessan’ for life B-148, 
L-223--4 

ecologv n-212— 22, pictograph E-216, 
pictures n-eis. 216-17, 219, 221, 
color ptetnre E-212 
effects of radiation on life* ultra- 
violet rays U-233-4. V-496, 498; 
X rays X-331, picture U-234 
embrj'Olopy E-337-8, B-150-1 
evolution E-450— 3; Danvin D-19-20 
heredity H-343-8, B-151, pictures 
H-343. 345-7 

life B.223-5. pictures L-223. 224n-<i 
mathematical method^ in n-i54-5 
nomenclatuie B-152, I-160-160a, 

A-261-2. L-254-6, B-178, picture 
A-C51, IlcJCTcncc-Outhnc Z-364 
origin of bfe B-150-2 
parasites P-77-80, pictures P-78-9 
plant life P-286-301. L-223-5, pic- 
tuics P-293-300, 302, color pic- 
tures P-286-92 
prehistoric life B-151 
Bioi«mine*iccnce, the emission of light 
by living organisms due to the 
slow oxidation of certain substances 
manufactured by them P-20S 
Biometrj . the Study of biological prob- 
lems by mathematical and statis- 
tical methods B-154-5 
Dion (bi'dn) (2d century n.c.), Greek 
pastoral poet . youngercontemporary 
and imitator of Theocritus; style 
graceful but overscnUmental; long 
descriptive epic ‘The Dirge of 
Adonis' influenced Shelley's 
‘Adonais*. 

BTotiri (vitamin H) V-496. 49S 
Bl'otito. a black mica M-266, R-169 
Dl'plane A-103 

Wright brothers* first airplane 
W-309-10 

Birch, Harvey, in novel by James 
Fenimore Cooper C-468 
Birch. Reginald Batiiitrct (1856-1943). 
American artist, born London, Eng- 
land; moved to U.S. JSCO; illus- 
trated stories and poems, notably 
Xlttle Lord Fauntlcrov’. 

Birch, a tree B-165. pictures B-255, 
T-180, 182, (able W-186C 
bark stripping, picture C-213 
leaf, pictures B-155, T-183: dye 
from D-165 

Blrcb-barlc canoe B-234, B-SSS, C-114 
making, pictures 0-113, 1-102 
Birch family (Bcfiiloceoc). a family 
of trees and shrubs; includes alder, 
birch, hazelnut, and hombeam. 

Bird Bay, obser\’ed by schools in at 
least 30 states of the U.S.; date 
usually designated each year by 
state governor; purpose, to teach 
appreciation andprotection ofbirds. 
Bird dogs D-llOa-6 
Birdhouses B-187-8, pictures B-187, 
189 ’ 

Birdie, in golf G-136 
Bird lice, or biting lice, a group of Jn- 
of the order ifallopimoa, fam- 
ily Plitloptcridae ; each species lives 
on cnly one or a few closely related 
bird species; especially the slender 
pigeon louse (Columbicola colum- 
pac): P-78, color picture 1-1545 
‘Bird-Lore*. See tu Index ’Audubon 
3Iagazlne* 

Bird of paradise P-72, 75-6, color 
picture P-74 

Bird-of-pnradise flower. See in Index 
Strelitzia 

Bird reservations B-196. See also in 
j ndex Birds, subhead protection 


BIRDS 

Birds B-156— 96, pictures B-356-7, 159, 
171-5, 177, 187, 189-93, 195, color 
pictures B-161-70, 176, 179-86. Ref- 
crencc-OutVinc Z-3B4, iaWe B-158. 
Sec also VI Index birds by name 
Antarctica -\-26o 

attracting birds, devices E-187-8, 
picture C-137 

Audubon’s contribution to ornithol- 
ogy A-471 

banding B-190, G-230, M-242, pic- 
ture B-187 

beak or bill, color pictures B-176 
bibliography B-196, H-393, X-6Sl>-9, 
Z-365 

bones, why hollow B-156 
classification of B-178, picture A-251 
claws on wings, picture B-157 
coloration B-176-8 
eggs B-173 

male and female, differences E-177 
protecti^'e. Sec tn Index Birds, sub- 
head p^otecti^e coloration 
3’oung birds B-17e 
conservation. Sec subhead protection 
courtship and mating B-160, 171; 
bird of paradise, color picture 
P-74; crane, picture B-171; flicker, 
picture B-172; frigate bird F-297; 
grouse G-220, B-171, pictures 

G-220. B-172; hummingbird, pic- 
ture B-172; lyrebird L-356; pen- 
guin, picture P-119; stork S“402; 
woodcock B-171, W-ISS 
economic value B-157-9, 190, 191 
bluebird B-211 
cuckoo C-629 
finch F-68 
guU and lem G-2S0 
hawk H'291, 292 
kinglet IC-46 
meadowlark M-148 
nighthawk. whippoorwill X*236!> 
ostrich 0-427 
owl 0-430-1 

potato bug enemy P-S93 
quail Q-1 
sparrow S-328 
swallow s-458 
swift S-45S 
titmouse T-139 
warbler W-7 
woodpecker W-IBS 
eggs and incubation B-171-4, E-26S- 
9, pictures E-2C8. 269, color pic- 
tures E-268a-b : color of eggs, why 
varied B-172-3; laying in other 
birds’ nests C-529, picture B-C03; 
male birds that brood B-1^7, 
0-427, E-341; number of eggs and 
size B-173— 4 

evolution B-156-7, F-XQ8: Archaeop- 
terj'X, picture B-157; feet, pic- 
tures B-175 

extinct B-192-3, C-452/; dodo D-109, 
picture D-109; Eskimo curlew 
S-209: great auk A-473; mamo. oo, 
and liwi of Hawaii H-288b-9; 
moa, picture T-27 

feathers F-46-8. B-175-8. pictures 
F-46-7. Sec oTso in Jnder Feathers 
feeding devices for lawns and gar- 
dens B-187, 190, 191 
feet, pictures B-175 
fishing with cormorants in China. 
picture C-266 

flying F-46-8, color picture F-4< 
airplane compared with, picture 
S-428 

distance record B-156, G-230 
siJeed B-156: peregrine falcon, 
picture F-14 

food B-157-9, 187, pictures B-156. 
cultivating plants for B-188; rob- 
bing other birds F-297; young 
birds B-174 

game B-159; colonial times 
protection B-194-6, pi^-ture 
geographic distribution B-160 
houses B-187— 8, pictures B-1B7, 18» 
largest bird family F-68 _ 


Keyz^ape, ct, far, fast, what, ff;U; me, y^t, f^rn, there; fee, bit; row, won, fdr, not, dp; cure, but, ryde, full, burn; out; 
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fonflirt: IKnry JV c,C 
Geniumy H-334-5, G-214; William 
II of 3:nj:Ian<l W-138 
medieval cinirch (^-302 
member of Parliament P-87 
Bi«sIiop Collejre. at Marshall, Tex.; 
Baptist; opened ISSl; liberal arts; 
g^raduate school m education 
Bishop's rnIrersU', Lennox\ille Que- 
bec, Canada: incorporated 1843; 
arts and sciences, di\inity. 
Bishop’s miter shell, or cpisropal miter 
shell (.Vffrn cpi^copalis') , molhisk 
shell, color picfnrc S-139 
Bis'Jcra, Algeria, winter re'^ort and 
important military post in fertile 
oasis 120 mi. s w. of Constantine; 
pop. 36,347: maps A-167, A-46 
Bis'marcK, Otto von 11813— 9S). Ger- 
man soldier and ^itatesman B-197-8, 
G-97, picture B-197 
Franco-Prussian War F-277— 8 
minister under William I W-135 
statue, pteture G-lOO 
William 11 di*:misses W-136 
Bismarck, X. D., state capital, on 
Missouri River: pop. 18.C40; B-198, 
maps X-288, U-252 
Capitol, State, picUtre X-291 
Lewis and Clark near site L-176 
Bismarck Archipelago, formerly called 
Xew Britain Archipelago, group of 
islands n.e. of Xew Guinea consist- 
ing of Xew Britain (formerlv Xew 
Pomerania). Xew Ireland (for- 
merly^ Xe^v ^lecklenburg). La- 
vongai (Xew Hanover). Admiraltv 
Islands, and chain of lesser islands; 
area 19,200 sq, mi.; pop. 133,463; 
a German protectorate 1585-1919: 
X’-143, maps E-203, P-16 
Bl&marck Pea, battle of W-262 
Bi*8iTnith (bfi'mnt/j). a metallic chem- 
ical element B-198. chart R-S4b. 
tables P-151, C-214 
^^A^r73°^ low-temperature melting 

compounds, source of radium and 
polonium R-56 

electrochemical activitv E-31S 
end-product of radioactivity R-546 
BPson, or American bnfTnlo B-199-201 
pictures B-ig9-200, color picture 
X-261 

Buffalo Bill B-342 
calf, picture B-200 
cattalo B-200, 0-146 
fossils. Xew ilexico I-108c-/ 
hunting 1-103, 104— I04a, picture 1-90 
migration B-200, 7/iap M-241 
Bispham (bis’/dm), Da\ld .<5cun 
n8o7-1921), operatic baritone 
born Philadelphia. Pa.; as concert 
singer one of first to use English 
translations of German songs 
Bisque. See tn Index Biscuit in 
potten' making 

Bissau (.bf-sou'), Portuguese Bis«.iio 
(be-so«« ). capital and chief port of 
Portuguese Guinea; pop. GOOO: in<i» 
A-46 ^ 

a an 

old Spanish com. worth about l-’v. 
cents; hence. "2 bits." "4 bits," and 
”6 hits" (25, 50, and 75 cents)* 
picture M-338 
Bite, of dog. cat. and in^^ect 
first aid F-97, 98 

Blthynia (bi-f7nn'i-q), ancient coun- 
iP'’ In Asia Minor, situated on 
Black Sea, map P-156 
Biting lice. See in Index Bird lice 
Bitlls (bif-Ks'). trade center in Asia- 
tic Turkey, 120 mi. s.e. of Erzurum. 
BItoU (bi’toV), or Bifoln, Yugoslavia 
also 3ronastir, tomi S3 mi. n w of 
Salonika; pop, 37,732; formerly im- 
portant Turkish garrison; taken bv 
Serbia 1912: maps B-23, E-417 ' 

Bitter, Karl (1867—1915), American 
sculptor, born Vienna, Austria; to 
U. S. 1889; versatile and skilled 


(huge relief in Pennsylvania Rail- 
road Station, Philadelphia; bronze 
door'^ for Trinity Church, Xeu York 
City; portrait statue.^;). 

Bitter almonds A-175 
oil. from benzene C-371 
Bitter a^h. See in Index Qiia«.«5ia 
Bitter chocolate, or dark choeolato 
C-289 

Bittern, a marsh bird, also railed 
thunder pumper or .stake driver 
B-201. picfMrr.<? B-201, B-174. 177 
protective coloration, picture B-177 
Bitter nut illtcoria vniiima) , a spe- 
cies of hickory similar to the pig- 
nut; thin-sholled nuts e.vtremely 
hitter; wood hard and strong 
Bitterroot, Xorth American plant 
(Letetsia rcdtditn) with a bitter, 
tough edible ro^»t sometimes u^ed 
as food by the Indian'?: lea\e« grow 
in clui^ter*? from the root about a 
fleshy «talk bearing a single ro«e- 
colored or white flower 
slate flower of Montana, color pic- 
ture S-384a 

Bitterroot Monntalns, range of Rockl* 
^Its , along boundary between Ida- 
ho .and Montana, maps 1-14, 20-1, 
r-296, M-367 

Bitterroot KUer, Mont., flow's north 
1 10 mi near w. border to loin Clark 
Fork River near Missoula, maps 
M-374. 367 
Bitter vage S-14 
Bltter^iMcef, a vine B-201 
nightshade B-201, picfnrc P-339 
BittM. See in Index Xautical terms, 
table 

Bitu’men. any of several substances 
formed from organic matter bv l^eat 
and pressure within the earth* 
asphalt A-4C3-4 

Bitu'minoos coni, soft coal C-S63. 367, 
Sec also in Index Coal 
Bituminous Coal Act of 1937. U S 
0-369-70 

Bituminotu rock, rock asphalt \-424 
BP^nlve, mollusk M-333-4. S-139a-b. 
Sre also in ;«dc.T Clam* Muscel* 
Oysters: Scallop; Teredo 
Biwn (bc’ica) Lake, a lake of s. 
Japan having an area of i«o sq. 
mi.; situated in Honshu, in region 
rich in ancient legends; J-296 
BUerte (bv-cerP). or BIrerta (bt- 
rurta), seaport in Tunisia, n. 

pop. 39.327 ; important 
-46 

1838-75), 


Africa ; 


BLACKBEARD 

Fragmentary IiUcrpndatir.n of 3I.an 
and His World*; ’Voices of Tomor- 
row’; ‘Gates of Life', novel). 
BJornson, njorn«tJerne (bptm'sotif 
bpcntst'pcr-nfl) (1832-1910), Nor- 
wegian poet, playwright, and novel- 
ist B-202 

BJOrnsgon, .<J\einn (srdP'n bpiU"n- 
sd«) (1881-3952), Icelandic states- 
man, born Reykjavik; minister to 
Denmark 3920—41; elected regent of 
Icelandic government 1941; first 
president Iceland republic 1944-52. 
Blncbr. P.anI M.'irie Joseph Vidal de 
T,a. in ludrx Vidal de L,a Blache. 
Paul Marie Joseph 
Black. Davidson (18*4— 1934), Cana- 
dian anatomist M-70 
Black, Greene Vardiman (1*.36— 1915), 
dentist, born near Winchester. 111.: 
de«:igned one of fir«t cord dental 
machines 1873 ; e.stablislied modem 
method of preparing cavitie.® for 
fillings; devised durable amalgam 
fillings: de.sfgnerl i-erwe-s of "cut- 
ting instruments"; professor North- 
western University Dental School 
3893-3915 ('Dental Anatomy’ and 
'Oper.ative Dentistry’); known as 
"father of modern dentistry.” 
Black. Ifugli (1868-3953), Scotflsh- 
Ameriran clergj'man and writer, 
bom Rothesay. Scotland: professor 
practical theologj'. Union Theologi- 
cal Semlnarj*. X'ew York City (*l^e 
Dream of Youth’; ‘Friendship*; 
‘Culture and Restraint’). 

Black, Hugo I-a Fayette (bom 1SS6). 
jurist, born Harlan. Ala.; U.S. sen- 
ator 3927-39; appointed associate 
justice U.S. Supreme Court 1937 by 
F. D. Roosevelt. 

Black, Joseph (172S-99), ScottWi 
chemist and physicist, dNcoverer of 
carbon dioxide; defined latent and 
.*?pecjfic heat 

phlogiston theorj' L-138-9 
Rlark, WilliRm (1841-98). Scottish 
novelist ('Strange Adventures of a 
Phaeton*; *A Princess of Thule')- 
Black, in color C-S92. 394 
color printing, color picture C-399 
paints P-41 

produces shade in color C-394, color 
chart C-393 

mark nbnioiie (UaUoli.t rraclicrodVO , 
snail 

shell, color picture S-lS9b 
Blade aider, a tree (Ahius glntinosa) 
of the birch family; hn« oval. 
toothed leaves and small coneliKP 
fruit; native to Eurasia. 

Black and tan, toy. Sec in Index Toy 
Manchester terrier 
Black and fan coonhonnd D-110l>, 
tabic D-118a 

Black and Tan's, nickname of Roj^l 
Irish Constabulary, formerly the 
militarj' police of Irpland 
in Irish rebellion T-230b 
Black and fan setter, or Gordon setter, 
color picture D-113, tabic D-Ho 


naval base: maps A-167, X 
Birot (bt-gc'). Georges (Iboc— «vi/ 

French composer B-201-2, picture 

‘Carmen’, story 0-389-90, B-20‘' 

Blronla. popular name given ("upon 
merger in IP-IT) to the British ami 
American zones in Germany, and 
to the economic administration of 
the zones; name changed to Trizonia 
Aug. 1^8 when the French zone 
joined the merger, 

Bjerknes (hycrk'iics), Tillielm (vif- 
J-clnn (1862-1951), Xonvegian 
physicist; professor and researcher Black and white warbler W-7 

chiefly at University of Oslo and — * ' 

Geophysic Institute at Bergen: with 
his son Jakob (born 1697), rlevel- 
pped method of weather forecast- 
ing by air mass anaivsis: W-81 

<bom 

Swedish operatic and con- 
cert tenor; toured U. S. at 10 as 
member of father’s Bjoerling Male 
Quartet: studied, Stockholm Roval 
Opera; to U. S. in concert 1937: 

Metropolitan Opera debut 193S 
Bjnrkman (bi/firt'maii), Edwin '(Au- 
pist) (1866-1951). American critic 
^"’'2 ^"■®'lcn: came to 

id- "2 “1 introduc- 

ing Scandinavian literature to 


Black angel, an American food flsk 
iPoi)wcanthus aj’Cuatus') from 3? 
tn 24 inches long: the young 
black, crossed by yellow' banu.®, 
which disappear later. 

Bind: a«;Ii, a chemical mixture S-226 
Blnck nsli, tree (Fraxiaus^ nigra) of 
olive family; grows to 75 ft.; leaves, 
to 5 in. long, have 7 to 11 leaflets. 
Wood dark broivn, with a fine grain 
in heartw'ood; sapwood white; 
sometimes called brown ash. hoop 
ash, basket ash. swamp ash, water 
ash: A-401, table W-lS6e 
Blnck-backed gnll G-C31 
"Blackball" B-36 
Black bass B-77 


Key: cdpe, dt, far, fast, what, fall; mt. 


qtTitdwS’ translated Bjomson. Black bear B-86 pictures X-38b, B-BO 
^t;hnitzler (‘Gleams: A Blac kbeard, name given to Edward 

yet, fern, thfre;.ce. bit; rdw, won. fdr. n<5t. do; cure. but. rHde, ftiU, bum; out: 
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Blade 3Ionntnins, spur of the Blue 
Ridge ilountains of s. Appalachians 
A-276 

Blade niulberrv 31'445 
Bladv-no«!ed dace, or striped dnee lD-1 
Blade oah, tree uclntina) of 

beech family; leaves have 5 to 7 
lobes; acorn in scaly cup. bark 
tliick, nearly black: fable W-186c 
Blnck opal J-S50 

Blackout. See in Index Aviation, 
table of terms 

Black pepper P-143, picture S-341 
Blackpoll vrarbler ^>1-243 
Blackpool, England, ■catering place on 
Irish Sea, 30 mi. n. of Liverpool; 
pop. 147,131: map B-325 
Black ponder G-232— 3, A-236a 
bullet, picture A-236a 
Black Prince H-445, 446. See also in 
Index Edward, Prince of Wales 
Black race. See in Index Kegroid race 
Black ra*«pberry R-76 
Black rnt R-77 

Black Republicans, in XJ.S. history 
C-S32 

Black River, N. T., rises in e. -central 
part of state and flows n.w, through 
Watertovrn into Lake Ontario; 
about 200 mi.; furnishes v.ater 
power to Watertown and surround- 
ing villages: maps N-196, 205 
Black River, Wis., tributarj* of 

sippi River; about 200 ml, long: 
maps W-166. 172-5 
Black Rock Desert, In n.w. Nevada, 
maps X-126, 132 

Black Sea. bet^Y€en s.e. Europe and 
Asia Minor B-204, maps B*204, 
E-417, 419, A-4li, See also hi In- 
dex Ocean, fable 

Russian ports B-204: canals connect 
with Volga V-523 
Black Sea wheat. In U, S. A-G3 
•*BIack«Iiirfs,'^ Fascists in Itaiy r-44, 
1-274, picture 1-273 
Blacksmlthlng B-204a, picture B-204a 
welding W-90, B-204a 
Blacksoake S-208 
Black spotted trout T-193 
Black spruce S-35S 
Black stem rust R-287 
Blacixstone, Sir Wllllnm (1723-SO), 
English jurist B-204b, picture 
B-204b 

Black Stone, a Mohammedan fetish in 
the Kaaba shrine, Mecca, Arabia 
M-157 

Blackstone Canal, between Providence. 
RJ., and Worcester, Mass.; opened 
1828: v\Qp C-108 

Blackstone River, rises In Massachu- 
setts, crosses n.e, Rhode Island, and 
enters Providence River near Provi- 
dence; length 50 mi.; called See- 
konk in its lower course: map R-141 
Blackstrap njoIas*!es, a low grade 
sugar-cane molasses from which 
most of the sugar has been ex- 
tracted; also a bj'-product of raw 
sugar refining: S-444 
industrial alcohol, source of A-145. 
S-446 

Black swallou*faU butterfly 
metamorphosis, picture B-3675 
Black swan S-460 
niack-tailed deer B-44 
Black tea T-30-2 
preparation T-30— 1 
Black tern 0-231, picture G-230 
Blackthorn. See in Index Sloe 
Black-throated blue warbler, picture 
W-7 

Black-throated bunting B-353 
Black-throated green n arbler, color 
pictitre B-162 

Black tupelo. See in Index Black gum 
Black vulture, also called black 
buzzard V-524 

Black walnut W-5— 6, picture W-5, 
tabic W-186C 


Black Warrior River, In w.-central 
Ala.; flows s.w. Into Tombigbee 
River; navigable from Dcmopolls 
to Tuscaloosa; A-llS, mops A-114, 
126-7 

Bluckwater River, Ireland, chieflj' in 
Cork county; flows e. and s. 100 
ml. to Atlantic at Youghal Bay: 
map B-325 

Blackwell, AUcc Stone (1857—1930), 
journalist, bom East Orange, N.J.; 
editor of Woman'a Jounial 1893- 
1917 

suffrage work W-184 

Blackwell. Elizabeth (1621-1910). first 
woman doctor of medicine in the 
United Stales B-204b, picture 
B-204b 

Blackwell, Emily (1620-1910). Ameri- 
can doctor of medicine, sister of 
Elizabeth BlaclcweU B-204b 

BInckwcUs Island, X. Y. See <n Index 
Welfare Island 

Black widow spider S-346-7, picture 
S-347 

Black willow W-142. picture W-143 

Blackwood. Algernon (1669-1951), 
British novelist; c^'Peclally success- 
ful in tales of fantasy and harror; 
polished style (‘The Empty House’; 
;The Centaur*; *A Prisoner in 
Falrs-land*). 

Blackuood, Erederick Temple. See fn 
Index Dufferin and Ava. marquis of 

Blackwood, an acacia A-5 

Black work, or niello (tii-ct'd). In dec- 
orating metals E-3S6 

Bladder, urinarj' K-39, color pictures 
P-242-3 

BIn<Mcr, guU L-277, color pictures 
P-241-2 


Bladderuort. an insect-eating plant, 
picture P-295 

Bl^ensburg, Md.. town C ml. e. of 
Washington, B.C.; pop. 2899; U. S. 
troops defeated by British August, 
1814; once noted dueling ground: 
map, inset M-llC 

Blaine, James Gillespie (1839-93), 
American statesman B-205, picture 
H-276 

Bering Sea controversj' H-276, S-90 
Clayton-Bulwer treats' and A-392 
Cleveland and C-344 
Harrison and H-273, 274, 276-7 
home in Augusta, Me. A-472a 
Pan American movement Xr-120 
peace efforts P-IOI, H-276 

Blaine resolution, on prohibition re- 
peal P-416 

Andrew George (lS-U-1907), 
Canadian Statesman, born Fred- 
ericton. Hew' Brunswick. Canada; 
prime minister of Xew Brunswick 
1883-96; minister of railways and 
canals for Canada 1696-1003. 

Bl^r, Eric* Sec tn Index Orwell, 
George ^ 


uiiutr. 


— xruncis A'reston (1791-1876), 
American journalist, friend of Jack- 
son and Van Buren, active support- 
^ of Abraham Lincoln; father ol 
Irancis P,, Jr., and Montgoraerj 
Union cause during 

Civil War. 

Blair, Erancts Preston, Jr. (1821-75) 
Ameiican journalist and Army offi- 
cer prominent In Missouri politics: 
helped sav'e state to Union; major 
f army; U. S. senator 
TT 'i, Index Statuary 

Hall (Sllssourl) table 

jurist, tom 

u illiamsburg, Va.; member of 
Federal Constitutional Convention 
rf seven Virginians to sign 
li* S* constitution; a.ssociate justice 
u. b. Supreme Court 1759-96. 

Blnir, M^tgomery (1813-63), lawv'er. 
bom Franklin County. Ky.; po«=t- 
master general in l^incoln’s Cabi- 
net: picture lr-249 


Blair House, historic mansion in 
Washington, B.C.; built about 1824; 
purchased 1942 bj' federal govern- 
ment as guest house for distin- 
guished visitors; joined to Lee Man- 
sion and sometimes called Blair-Lee 
House: AV-122, %V-31, map W-30 

Blaise (bMx), Saint (also Blairr, 
Blnslus, Bla«ic), bishop of Sebaste 
in Asia Minor; martjTed aj>. 320; 
cured a boy choking from fishbone 
and became patron saint against all 
diseases of throat; blessing of St. 
Blai»-'e given annually in Roman 
Catholic churches, two crossed 
candles being held under chin; 
feast (lav observ'ed Feb. 3. 

Blake. Eduard (1833-1912), Canadian 
statesman, premier of Ontario 
1671-72, Dominion Cabinet member 
and later Home Rule member of 
British Parliament: C-100 

Blake, Lyman (1835-63). inventor, 
born South Abington, Mass.; de- 
signed the modern machine-sewed 
shocand machlneiy tomakelt:S-163 

Blake, Nicholas. See in Index Day- 
Lewis 

Blake. Robert (1599-1657), English 
admiral B-205 

Blake. William (1757-1827). English 
poet, artist, and mystic B-205, E-379 
children's literature, place in L-272 
quoted E-379, P-337, T-131 
‘The Infant Jesus Riding on a Lamb’, 
picture B-205 

Blal«elock, Ralph Albert (1847-1919), 
landscape painter, bom Xew York 
City; neglected and insane for 
20 years before death. 

Blakeslce, Albert Francis (1874—1954), 
botanist, bom Geneseo, X.Y.; direc- 
tor Carnegie Station for 
mental Evolution 1936-41; profes- 
sor SmiUi College 1942-3; director 
of its Genetics Experiment Station 
since 1913 

colchicine experiments P-307 

Blnkcvlcy, Thomas Holmes (1847- 
1929), English scientist; civil engi- 
neer; improved methods of measur- 
ing properties of optical instru- 
ments; devised new lenses and 
spectroscopes; invented portable 
mercurial barometer. 

Blaklston Island, an island In the 
Potomac River; landing place 
(March 25, 1634) of first settlers 
sent out by I^ord Baltimore; origv* 
nally named St. Clement’s Island. 

Blnlock (bla'idi:), Alfred (fjorn 1639). 
surgeon, bom CuUoden, Ga.; pro* 
fessor of surgery Johns Hopkins 
University and chief surgeon Johns 
Hopkins Hospital, Baltimore, Md.. 
after 1941; author of ‘Principles oC 
Surgical Care; Shock and Other 
Problems’; in 1944 with Helen 
B(rooke) Taussig (bom 1898), phy- 
sician. originated operation to as- 
sist “blue babies.” 

Blarney, Sir Thomas Albert (1SS4- 
1951), Australian field marshal; 
deputy commander in Middle East 
1941; commander of all Ground 
Forces of United Nations in 
Pacific, under General MacArthur, 
1942-45. 

Blanc (bZau), (Jean Joseph) Louis 
(1S11-S2), French socialist, at 
height of fame 1S4S— 49; pioneer 
of “political.” or “government- 
ownership,” socialism, chief out- 
come of which was gradual adop- 
tion in many lands of government 
owTiership of railroads, telegraphs, 
telephones, water works. 

Blanc, Cape, on Mediterranean Sea. n. 
Tunisia, about 5 ml. n.w. of Bizerte. 

Blanc, Mont (“white mounjLain )» 
highest peak of Alps (15,751 ft*/« 
second highest in Europe; 7 mi. m~ 
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BLISTER 


BLOWPIPE 


potato pest P-392 
scientific name B-108 
Blister copper C-475 
Blister cres«!. See in Index Erysimum 
Blister pearl P-107 

Blister rust, white pine R-297, picture 
R-298 

Blister steel 1-247 

Blitzkrieff (blits'krcff), or “lightning 
war” W-248 

Blitzstein ibiits'stin), 3rarc (born 
1905), composer, born Philadelphia, 
Pa.; influenced by Schonberg and 
other modernists, developed \igor- 
ous and original style (‘The Cradle 
'Will Rock*, musical play, ‘Per- 
cussion Music'). 

Blizzard "W-ISO 

Bloater, a type of smoked herring, 
salted and smoked only long enough 
to dry the fish but not to cure it 
Bloc, a combination of political parties 
or of members of different parties 
to aid special cause, as “peace 
bloc,” “farm bloc,” “labor bloc “ 
Bloch Ernest (born ISSO), 

American composer, born Switzer- 
land; came to U S 1916, director 
San Francisco Conservatory 1925— 
SO; taught at University of Cali- 
fornia; many "works Jewish in 
spirit; epic rhapsody ‘America' 
fused patriotic, religious and popu- 
lar American themes, Indian and 
Xegro folk melodies 
Bloch, Fellv (born 1905), American 
physicist and educator, born Zurich, 
Switzerland: in physics department 
at Stanford Uni%ersity since 1934, 
war research Stanford Uni\ersitj 
LiO« Alamos, X, M,, and Harvard 
University 1942-45, co-winner with 
Edward Mills Purcell of 1952 Xobel 
prize m physics for nuclear Induc- 
tion method 

Bloch (bJoI:), Jean Richard (1884- 
1947) French author F-291 
Block, Adriaen, or Adrian (flourished 
1010-24), Dutch navigator who e.v- 
plored Long Island and discovered 
Housatoiiic and Connecticut rivers 
in 1614, Block Island. R. I . named 
for him, first to map s. coast of Xevv 
England in detail 

Block. See in Index Nautical terms, 
table 

Blockade B-207 

Civil "War in America B-207, C-336- 
7, 7nap C-334 

Continental sjstem of Napoleon 
N-10, W-ll, T-166 
Crimean "War C-514 
embargo acts n-336-7 
legal aspects 1-190, 191 
mine T-157 

"World War I W-224-5, E-337 
World War II B-207, W-248, 252 
Block-and-fault, in geology U-29g 
Blockhouse, a stronghold! built usu- 
ally in two stories, of heavy logs 
banked with earth with loopholes 
for musketrj’ in sides; used In wars 
with American Indians and in 
Spanish- American and Boer vv'ars* 
picfurcs W-10, W-36, A-220 
Block Island, R. I., a small island 
in the Atlantic Ocean, 1\ mg lo mi 
from the shore of Rhode Island; 
named from Adriaen Block who 
reached there in 1614; summer re- 
sort: map R-141 

Block Island Sound, body of water be- 
tween Block Island and Long Island. 
Block printing B-238, P-414c-d 
Japanese. See in Index Japan, sub- 
head arts: wood-block prints 
playing cards C-121 
wallpaper W-4 
wood engrav’ing E-386 
Block system, on railroads R-66 
Block tin, pure tin T-1S7 
Bloemfontein (blym'/oji-fan), capital 
of Orange Free State, Union of 
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South Africa; pop. 109,130: maps 
S-242, A-47 

captured in Boer War B-220 
Blois (57ica), France, town on Loire, 
100 ral. sw. of Paris; pop 21,6GC; 
splendid castle once seat of counts 
of Blois: map E-425 
Blok (5/d/.), Alexunder (1880-1921), 
Russian poet R-295 
chief works, Ust U-296 
Blok, Petrns Johannes (1855—1929), 
Dutch historian; professor Dutch 
history. University of Leyden ('His- 
tori’ of the Dutch People’ ; ‘A 
Dutch Town in the Middle Ages’). 
Blonde lace L-78 

Blondel dc Nesle (blou-dcl dii ueV), 
French minstrel friend and at- 
tendant of Richard 1 R-15D 
Blon’dln, Charles, real name Jean 
Francois Gravelet (1821-97), 
French acrobat 

crosses Niagara on tight rope N-230 
Blood. Thomas (1616?-«0). called 
“Colonel,” Irish adventurer, stole 
English crown in ICTI but was ar- 
rested getting away, confessed to 
Charles 11 who rewarded him by re- 
turning his Iri<5h e«Jtate«5 
Blood B-207— 10, pteturrs B-207— 9 
alkaliiiitj* buffered C-219 
anemia B-210: folic acid prevents 
V-49G 

antibodies D-103, S-104 
antiseptics A-265 
arterial and venou«? B-208 
chemistrj B-209. 210 
chromate^ poi«on C-301 
circulation H-311-14, B-210, color 
pictures H-311-14: emotion affects 
E-S40l>; Harvey H-279, 280; In 
digestion, dtaoram D-91; state of 
shock affects P-96a 
clotting or coagulation B-209, pic- 
fare B-208: platelets and B-208; 
vitamin K promotov V-496 
corpuscles B-208, 210, diaprarn 

B-209: manufactured by bone 
marrow' B-22$. dtaoram B-209 
count B-210. color picture M-235 
disease and deficiencie® B-210: 
antitoxins and serums A-268-9; 
white corpuscles destrov B-20B 
donation*: for sick and Injured 
B-207-8, picture B-208: Red Cross 
R-875, picfiirc R-87o 
emotion affects E-340b 
hemoglobin C-208. B-146 
liemophilia B-210 
iron B-208, diagram B-209 
lymph. See in Index Lymph 
oxygen carried by red cells B-208, 
C-14G 

packing industry' by-product M-165 
phagocj tosis D-103, B-208 
plasma B-208-9, P-244: nornml and 
anemic blood, picture B-208; in 
blood transfusion B-210, picture 
B-208 

platelets B-208 

pressure B-210: high D-105 

pulse P-435 

racial classification R-22 
Rli factor B-210, pfcfiirc B-208 
serum B-209: in blood tests, picture 
B-208 

sugar G-127 

temperature B-209-10; warm- and 
cold-blooded animals, differences 
B-157, M-62 

tests B-210, picture B-208: centri- 
fuge device C-178 

transfusion B-210. picture B-208: 

blood cell reaction, picture B-208 
types B-21Q 

Blood bank, a place where blood is 
stored for future use B-210 
Blood count B-210 

Bloodhound D-1105. color picture 
D-114, table D-118n 

barrel knot, picture 


Blood poisoning A-266 
Blood pressure B-210 
emotion affects E-3405 


high D-105 

Bloodroot, herb B-211, color picture 
F-170 

bulblike root B-348 
Bloodstone, or heliotrope, a semi- 
precious stone J-349 
Bloodsucker (leech) L-157-8 
Blood tests B-210, picture B-208 
Blood transfusion B-210, picture 
B-208 

blood cell reaction, picture B-208 
Blond vessels. See in /« dear Arteries: 

Capillary; Veins 
Blood.v Assizes J-293 
Blood> Sfary, epithet applied to 
Mary I, queen of England M-105 
Bloomer, 3Irs. Amelia Jenks (ISIS— 
94), dress reformer and temper- 
ance lecturer, born Homer, Cort- 
land County, N. Y.; gave name to 
bloomers. 

Bloomfield, N. J . manufacturing town 
adjoining New'ark; pop. 49,307; 
Bloomfield College and Theological 
Seminary* map, inset N-164 
Bloonitlelil-Zeisler, Fannie (1866- 
1927), Amoiican concert pianist 
bom in Austrian Silesia; one of 
foremost women musicians. 
Blooming mill, in Iron and steel indus- 
try I-244a 

Bloomington. Ilk. city 57 mi. n e. of 
Springfield In corn belt; pop. 34.163; 
railroad shops .stove .and furnace 
manufacture*:. Illinois Wesleyan 
University: maps 1-36, U-C53 
Blnnmlngton, Ind., city 46 mi. sw. m 
Indianapolis: pop. 28,163; vast 
quarne*- of Bedford lime-tone, fur- 
niture factories; map 1-79 
Indiana University: Memorial Union 
Building, picture 1-82 
BIoomAhnrg. Pa. town 37 ink n c of 
Harrisburg; pop. 10.633; textiles, 
c,ari)ets, rugs, hosiery; canneries: 
flower growing; State Teachers Col- 
lege: nmp P-133 ^ 

Bloomsbury, district in London, Eng- 
land L-305 

*BIot on file 'Scutcheon, Tlie,* tmgeaJ 
by Browning B-332 
Blotting paper, why absorb*: ink C-H" 
Blouet, Paul. See in Index O'Relk 
Max 

Blougram, Blf^hop, in Robert Brown- 
ing’s ‘Bishop Biougram’s Apologj' i 
skeptical, worldly churchman. 
Blount. William (1749-1800). 

leader, born Bertie County, N. (k; 
in 1790 appointed governor of the 
“Territory South of the River Ohio 
bv’ President Washington; signea 
United States Constitution for 
North Carolina; made his heao- 
quarters in Tennessee; elected to 
U. S. Senate from Tenn.; expelled 
from Senate because of his part in 
conspiracj' to seize Spanish 
tory in America for England 
His was first impeachment trial 
over brought before U. S. Senate. 
Blowfly, See i)i Index Flesh fly 
Blow gnu. Sec in Index Blowpip 
Blowing machines, device*: for pro- 
ducing currents of air.^ See also v 
Index Pneumatic appliances ^ 
bellows of pipe organ 0-424, picture 
0-423 


ventilating device M-270 ^ 

lown glass G-1225— 3, picture G-l*-* , 
color pictures G-124, R-145 
ancient G-123 , 

low pipe, or blow gun, a tube of 
or bamboo for blowing darts; useo 
for hunting birds and small ani- 
mals. by Indians of s. U S. ana 
South America and by natives o 
East Indies; the darts are sonie- 


or human enemies 
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BLUM 

Blntn. Robert rrcdericlc (1857-1^03), 
artist, born Cincinnati, Ohio; 
most noted for easel paintings 
and murals; also etcher, illustrator 
(•:\Ioods of Music' and ‘The Dance’, 
murals; 'Venetian L.acemakers’, 
filture painting). 

Blnmcnbach (blQ'men-ba/r), Johann 
rriedrich (1752-1840), German 
naturalist and anthropologist, born 
Gotha; founded science of anthro- 
pology; placed comoarative anat- 
omj' on scientific basis 
cl?s‘=:)fied mankind into five races 
R-21 

coined name Caucasian race C-15G 
Bln'mensclieln, Ernest Eeonnrd (born 
1874). artist, born Pittsburgh, Pa.; 
accurate portrayal of subjects : 
chiefly known for paintings of the 
Ta^s Tndianc of Mexico. 
Blunderbuss, a gun F-80 
Blunder, in pottery making P-399 
Blunt, Wilfrid Scanen (1840-1922), 
English traveler and poet; attach^! 
to various British emba«^sie‘' in 
Europe; took part in Irish freedom 
movement; wrote emotional v‘=“r.«^e. 
often in style of Byron, whose 
granddaughter he married ('Dove 
Sonnet** 0 *“ Proteus’ ; 'Esther* ; 
'Grisekla*; India Under Ripon'). 
Bly. »llie. Sef in Judex Seaman, 
Elizabeth Cochrane 
Bl>tlie, Samuel George (1868—1947), 
journalist and writer, born Gencseo. 
X.T.; had been editor and writer 
for a number of magazines and 
newspapers; staff writer Saturday 
Evening Post after 1907 CWe Have 
With Us Tonight’; 'The Revolt of 
Peter Purdy’). 

Blythevllle, Ark., city about 55 mi. n. 
of Memphis; pop 16,231; clothing, 
cotton oil, soybean oil; maps A-367, 
U-253 

B'nai B’rith {Vnd hrith). Independent 
Order of. a Jewish fraternal organ- 
ization founded in Xew York City 
in 1S43 for the moral Improvement 
of its members and the furtherance 
of "charity, benevolence, and broth- 
erly love"; has branches throughout 
the U. S., in Europe, and the Near 
East; name means "sons of the 
covenant." 

Boa, a genus of nonvenomous serpents 
of tropical America, belonging to 
Boidae family; prey killed by 
crushing in coils; important species, 
anaconda and boa con®tT*»''tor; 
B-212, S-206, 209, pictures S-207 
Boabdil (bo-ab-de?'), or Abu Abdullah, 
last Moorish king of Granada 
(1482-92); conquered and de- 
throned by Ferdinand II, king of 
Aragon. 

Boa constrictor B-212, S-206, picture 
S-207 

Boadicea (bd-dd-f-se'a), also Bouduca 
or Bondlcca (died 62 a d.), queen of 
the Iceni, a tribe in ancient Britain; 
took poison after defeat of her 
army by Romans; subject of poems 
by Tennyson and Cowper and of 
tragedy, ‘Bonduca’, b 3 ' Beaumont 
and Fletcher: E-357 
Boanerges (b5'Gf-n^'t7crr), "sons of 
thunder," name given by Jesus to 
the disciples James and John. 

Boar, mature male hog, also the pop- 
ular name for various wild hogs, 
particularly the European and the 
Indian wild hog B-212— 13, picture 
B-212 

Adonis mj’th A-226 
ancestor of domestic swine H-404 
boar's head procession C-297-8, 
299, picture C-297 
bristles used for brushes P-42 
Boardmnn, Bussell (1898—1933), 
American aviator 
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Xew York to Istanbul, Turkey, flight 
A-105 

Board of Governors, Federal Reserve 
Sj*stem F-49, 50 

Board of Health, or Health Beoart- 
Tuent. See in Index H> slot's Ptibllc 
health 

Board of Trade Building, Chicago, 
map (^-231b, picture C-237 

Board of trustees, of college U-402 

Boards of education E-258 

Boards of trade B-213— 14, pictures 
B-213 

cotton exchange "ring,” picture 
C-496 

gram exchange, operation E-227-8 
records U-365 

Boar's bead procession, Christmas cus- 
tom C-297-8, 299, picture C-297 

Boas, Franz ( 165&— 1942 ), American 
anthropologist, born Germany; ex- 
plored Baffin Dand, made expedi- 
tions in Mexico and Puerto Rico; 
professor of anthropology' at Colum- 
bsa University 1699—1937; curator 
of anthropoloTi'. American Museum 
of Xatural History 1901—5 (‘The 
Mind of Primitive Man*; ‘Anthro- 
pology and Modern Life'; ‘Race, 
Danguage, and Cultu’^e’). 

Boat B-214-19, pictures B-214-18. 
See also In Index Canoes and canoe- 
ing; Motorboat; Navigation; Sail- 
ing craft; Shipbuilding; Ships; 
Steam craft 

Amazon River craft, pfrfure A-185 
balsa, on Dake Titicaca, picture 
B-222b 

barge, cargo, pictures E-421, 1-29, 
M-309. M-322. R-133 
basket boats B-74, B-217, pictures 
B-218, B-222b 
Borneo, picture B-256 
Burma, picture B-360 
canalboat of middle 1800’s C-107, 
picture C-109 

canoes distinguished from B-214 
catamaran B-219, picture B-218 
Chinese C-264, C-116. A-416, pictures 
C-264. 266. 269. 273. S-153 
Coast Guard lifesaving boats D-225 
coracle B-217, picture B-218 
early tj^pes B-217-19, T-I70d, 

S-149-50, pictures B-218 
ferrj'boat S-159, picture N-221: 

colonial, picture A-205 
flatboats P-264, pictures M-S09, 
P-265: fur trader’s, picture F-40 
glass-bottomed; Santa Catalina 
IMand D-316 
gondola, picture V-445 
goofah B-217, picture B-218 
houseboats: Chinese C-264, C-116, 
A-416, picture C-264 
hull® various tvpes B-216 
Indians. North American B-155, 
B-23 9, C-113, 114, pictures C-113, 
1-102, 106d 

junk® C-264, pictures C-273. S-153 
kavak C-114, pictures E-396, B-218, 
G-214 

motorboat® M-436-S, pictures M-437 
outrigger B-219, pictures P-13, B-218 
rowboat® and rov^lng B-oi'i 
trolling boat, picture F-113 
tugboat, or towboat, pictures G-233, 
1-29, R-133. S-149 

Boatman, %vater. See in Index Water 
boatman 

Boat racing 

Chinese Dragon Boat Festival, pic- 
ture C-269 

college contests B-215: Oxford Uni- 
versity 0-434 
Isle of Wight W-1S3 
yacht racing B-216 

Boatswain (buVn or bot'sicdn), sub- 
ordinate naval officer on a war 
vessel in charge of rigging, anchors, 
cordage, etc.; summons crew to duty 
insignia, picture U-237 

Boat-tnlled grackle B-203 


BODHI 

Boaz (bo'da), in the Bible, 2d husband 
of Ruth R-299 

•Bob, Son of Battle*, realistic Story of 
Owd Bob, champion and faithful 
sheep dog, by Alfred Ollivant; first 
published 1S98. 

Bobber, in fishing F-118a, list F-118j 
Bobbiiiet, a machine-made net of cot- 
ton or silk yarns partially twisted 
around one another to form hex- 
agonal meshes; used for dresses, 
trimmings, draperies, linings. 
Bobbing wheel, for spinning S-S50, 
picture S-349 

Bobbin lace, or plUoiv lace 1^77, pic- 
ture L-79 

“Bobbj,” nickname for British police- 
man P-356 

Bofn-jit. the American lynx D-335 
Bob'olink, or rice bird B-219, picture 
B-219, color pictures B-166, 184 
migration M-242, B-219, 7;iap M-241 
nest, color picture B-1C6 
Bobftledt, W-160, pfclure W-159 
Bobwbite, North American quail 
Q-1-2, picture Q-2, color picture 
B-180 

altitude range, picture Z-362 
feeding habit® 13-158 
state bird, table B-158 
Bociaccio ( hoh-hdt’cho') , Gloranni 
(1313—75), “father of Italian 
prose”, author of the 'Decameron’, 
a storehouse of characters and plots 
used by Chaucer, Shakespeare, 
and others: R-104. picture 1-260 
Dante lectureship D-14n 
scene of 'Decameron' B-203 
Tuscan dialect 1-259 
Boccherini (5d/;-7;«-rc'«c), Duigi 
(1743-1805), Italian composer and 
violoncello virtuoso; court musician 
at Madrid ('Minuet’). 

Boccloni (06f-c/»d'n5), Umberto (1882- 
1916), Italian futurist sculptor and 
painter, bom Reggio di Calabria, 
Italy; S-8S 

Bocconin. See tn Index Plume poppy 
Bochum (bdK'pm). Germany, indus- 
trial city 6 mi. e. of Essen; pop. 
289,804; coal mines, iron and steel 
works: vxap, inset tI-88 
Bock, Vera, artist, illustrator, and de- 
signer of books, born St. Petersburg 
(now Leningrad), Russia, of Amer- 
ican father and Russian mother. 
During Russian Revolution, she 
and her family fled to San Fran- 
cisco, Calif. Illustrated for children: 
‘The Oak Tree House’, *A Ring and 
a Riddle*, 'Arabian Nights’, 'King 
of the Cats’; for adults: The 
Koran’, ‘Phantom Victorj'* 
illustration, picture S-409 
BocUiii (5u7:-7cJi'), Arnold (1827- 
1901), Swiss painter, born Basel, 
Switzerland ; his fantastic and 
weird paintings, marked by poetic 
perception, are rich in color and 
original in composition (‘Sea Idyl’; 
Wenus Reposing'; 'Isle of Death’). 
Bodanzkj' (bo-dan'sJcl), Artur (1877- 
1939), American conductor, born 
Vienna. Austria; from 1915 princi- 
pal conductor of (ierman opera for 
iletropolitan Opera Companj’, New 
York City. 

Bode (bo'du), Johann Elert (1747— 
1626), German astronomer, director 
of Berlin Observatory; Bode's law 
named for him: A-426 
Bodensee.See in Index Constance, T*ake 
Bode's Daw, a system of figures for 
establishing the relative distances 
of the planets from the sun. prop- 
agated by Johann Elert Bode in 
1795. but discovered about 1772 by 
Johann Daniel Titlus of Witten- 
berg: A-426 

Bo'dhl tree, or Bo tree, the sacred 
fig (Ficus relipioso) under which 
the Buddha is supposed to have re- 
ceived the inspirations on which the 
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BOLESLAV 


BONAPARTE 


without FleevGs, resembling coat 
worn by Spanish peasants. 

Boleslav I (&6rf7-s7ar), or Boleslau* 
(called ‘‘Chrobry/' the Great or 
Mighty) (died 1023), King of 
Poland 992-1023; raised Poland 
from poor, struggling principality 
to srreat power of Europe, e^vtending 
from Bug to Elbe rivers and from 
Baltic Sea to the Danube. 

Boleyn {htiVin), Anne (1507—36), 2d 
queen of Henry VIII of England 
B-221, H-3Se 

Bolger (boVocr), Knj'(inond IPnllace) 
(born 1904), actor and dancer, born 
Boston. Mass., professional stage 
career began 1922; has appeared 
in motion pictures (‘VTi^rd of 
<>z*, 'Where's Charley’), musical 
comedies (‘On Your Toes’. 'VTiere’s 
Charley'), and television; during 
World War II entertained soldiers 
in many combat areas under aus* 
pices of Hnited Services Orsamza- 
tions: D-14J; 

BoUngbroke Ilcnry St. 

John. Viscount (1678-1731). Eng- 
lish statesman, orator, and writer; 
negotiated treaty of Utrecht 
(1713); intriguer for Stuart 
restoration; talented but unscrupu- 
lous. 

Bolltho (bd-TI’fTio), ■ITilliam, pen 
name of William Bolitho Rvail 
(1890-1930). British loumalist 
and writer, born Capetown. South 
Africa (‘Italy under Mussolini', 
political prcse; 'TweUe against the 
Gods’, biographical studies) 

Bolirnr (l^dl’e-t'ara Spaiiish 6o-7e’far), 
SiiQ6n (17S3-1S30). South Ameri- 
can general and statesman B-221-2, 
B-113, pi -turc L-114 
flag F-138, color ptctxtre F-136 
Panama Congress called by L-120 
San Martin and S-42, 43 

Boli’var. a gold or silver coin, a 
monetary unit of Venezuela, his- 
torical value about 20 cents; name 
applied also to 10-boHviano gold 
coin of Bolivia, historical value 
about $3.65. 

BoliVia, inland countrj’ of South 
America; area 420.000 sq, mi.: pop. 
3,026,031; clip. La Paz: B-222-4. 
tijflps B-288, S-252— 3, pictures 

B-222-4, i?e/ere«cc-0»f7mc S-279 
agriculture B-222a— 3 
Ande*' ^rountain*: A-244 
cities B-224, list B-222a 
La Paz L-lOl 
climate B-222o-b 
education B-223-4 
exports and imports. See in Index 
Trade, table 

flags F-ISS, color picture F-136: Bo- 
livar F-138, color picture P-136 
go\ernment B-224 

hWtory B-224: war with Chile C-256, 
B-224 

illiteracy B-223 
Independence Day F-59 
Indians B-222a, 2221>-S, S-263, p/c- 
tures B-222a, b, 223, 224, P-142&. 
S-250 

Industries B-224 
language B-224 
literature L-126 

mines and minerals B-224, list 
B-222fx.‘tin B-224, pictures B-222a, 
L-119 

natural features B-222-222a, list 
B-222a 

people B-2225.* how the people live 
B-222a, 222b-3, S-263 
products B-222n-S, 224, list B-222a; 

alpaca wool A-176; bismuth B-198 
relationships in continent, maps 
S-252— 3, 255—7, piefoprapit S-246 
religion B-224 
transportation B-224 

Bolivia cloth, a class of woolen or 


worsted pile fabrics used for coats, 
sold under different trade names. 
Boli^inno (b6-7c-i*e-d'ji6), a mone- 
tary unit of Bolivia, historical 
value 36% cents. 

Boll (b67), seed capsule of cotton 
C-493-4. pictures C-491, 494 
Bollard. See i« Index Nautical terms, 
(Qbie 

BoU neerU W-85, C-493, picture C-492 
how to comoat W-85 
monument to A-112, picture A-115 
Bollu orm, pink, a moth iPectxnophora 
obscura) injurious to cotton 1-163 
Bolm, Adolph (1SS4-1951). American 
dancer and choreographer, born St. 
Petersburg (now Leningrad), Rus- 
sia, choreographer for Russian 
Imperial Ballet, later with Diaghi- 
lev Ballet, ballet master for Chi- 
cago Opera 1923-25, staged many 
theater and motion-picture ballets; 
D-14J, I 

Bologna (bo-Iojrpd), Giovanni da, 
also Giambologna (1524— 160S), 
Italianized name ot the French-bom 
Jean Boulogne, one of greatest 
sculptors of Renaissance S-78<>-^i 
Bologna, city of n. Xtalj*; pop. 33S,7iO . 

B-224-5, maps 1-262, E-425 
Bologna, Lniierslty of, Bologna. Italy, 
one of oldest European universities, 
started about 1100, chartered 1156; 
famous for law and medical 
courses; early admitted women as 
students and teachers; B-225 
first stationers B-2J7 
law school U-404 

Bolometer (6d-7dm'^-fcr), extremely 
senslti\'e instrument for detecting 
and measuring Infrared rays 
through change in electrical resist- 
ance of a conductor 1-149 
invented by s. P. Lcingley L-97 
Bohi>heti«m« doctrines of the radical 
wing of the Russian Social Demo- 
cratic party R-288-9. See also in 
Index Communism 
counterrevolutions of the ’Whites" 
W-240-1 

imperial family killed X-2S4 
Lenin L-162 

^larxlsm basis of doctrine M-105 
Trotzky T-192 

Bolsou (bdl-son'), in desert D-73 
Bolte (&6r/d), Charles L(nwrencc) 
(born 1S95>, U. S. Army officer, 
bom Chicago, lU.; in World Wars 
I and II; became 4-star gener.'il 
1953; commander in chief U. S. 
Army in Europe April-Sept. 1953; 
Army vice-chief of staff 1953-53. 
Bolting, in flour milling F-167, picture 
F-166 

Bol'ton, Herbert Eugene (1870-1953), 
historian, bom Wilton, Wis.; at 
University of California after 1911 
as professor of American history, 
later as chairman department of 
history and director of Bancroft Lf- 
brarj'; authority on Spamsh-Ameri- 
can historj' (Texas in the Middle 
18th Century’; ‘Anza’s California 
Expeditions’; ’Spanish Border- 
lands’; ’Outpost of Empire’) 
deciphers Drake plague C-45 
Bolton, also Bolton-Ie-Moors, England, 
cotton-manufacturing borough in 
I-ancashire 11 mi. n.w. of Man- 
chester; pop. 167.162; home of 
Samuel Crompton and Richard Ark- 
wright; map B-325 
BoUonlo, a perennial bushy-branched 
plant of genus Boffonm of the com- 
posite family; has asterlike flowers 
nith white, pink, or purple ravs and 
yellow disks; also called' false 
chamomile. 

BoItMood, Bertram Borden (1870— 
1927), specialist in radioactivity, 
bom Amherst, Mass.; professor 
radiochemistrj'. Tale Universiw 
(1910-27). 


Boltrmnnn, Lndn ig (1844— 1906), Au<=- 
irian physicist, horn Vienna; noted 
for work on thermodynamics and 
kinetic tlieory of gases. 

Boiznno (bolt-sd'uo) (German Bozen), 
province in Italian TjtoI, formerJi 
belonging to Austria-Hungarj'; pop. 
334.115; picturesque mountainous 
countrv; fruit-growing region; 
T-232b 

Bolzano, or Bozen, Italy, town in 
province of same name near tiu 
confluence of the rivers Talavera, 
Isarco, and Adige; winter resort of 
Gries on opposite bank of Tala- 
vera; fine 14th-centur>' Gothic 
cathedral; pop. 69,803, with sub- 
urbs: maps 1-262, E-416, 425 

Boma. properly 3lboma, port and 
former capital of Belgian Congo; 60 
mi. inland on n bank of Congo 
River; pop. 20,531: map A-47 

Bomb 

atomic See in Index Atomic bomb 
glide, or glider G-225, 226 
rocket. Sec i« Index Rocket, subhead 
weapon in war 

Bora'baid. cannon of early type A-400 

Bombardier (bdm-ber-iJer') beetle 
Ji-104, jj.cturc B-107 

Bombay (bdm-bd'). Stale of India on 
w. coast; pop. 35.956,150; 76,443 
sq. mi.; cap. Bombay: B-225, 1-64, 
map X-68a 

Bombay, largest city of India, on w. 
coast, capital of Bombay state; 
pop. 2.639.270: B-225, Piaps 1-54, 
A-5S1, A-407, pictures 1-61, 64 
cities, norld’s largest. See in Index 
City, table 

Bombay hemp. See In Index Sunn 

Bombazine’, a twilled cloth of silk and 
worsted. 

BombL or bulging, furniture design 
1-179 


Bom’blUne, bumblebee family B-lOO 
Bombing plane. Sec in Index Avia- 
lion, miliiarj’ and naval, subhead 
bombing plane 

Bombsight, a device for aiming bombs, 
especially one devised for precise 
use at high altitudes ;Xorden bomb- 
sight used in World War I cost 
$6,000 and weighed 50 pounds; K-1 
system in use in 1952 cost $250,000 
and weighed 2000 pounds: picture 


A-81a 

Borabycidae (bdm-bts’e-de), family of 
moths; includes the silkworm moth. 
Bombycllliclae ibom-bc'-SiVc-di), wax- 
wing family of birds W-76 
Bomn River, also 5Ibomn, a partly 
dried-up watercourse on n. bound- 
ary of Belgian Congo, map B-109 
Bon (boil). Cape, in Africa, on n. e. 

coast of Tunisia T-207, map A-46 
Bona. Algeria. See in Judex Bone ^ 
Bonaire, island in Netlierlands V est 
Indies, just n, of Venezuela; area 
95 sq, mi.; pop. 4995; exports sisal: 
map W-96a 

Bonaparte (bd'no-parf ), famous Cor- 
sican family B-225-6 
Bonaparte. Caroline (died 1639), sis- 
ter of Napoleon I: married 3Iurat: 


B-226 

Bonaparte, Charles (1746—65), father 
of Napoleon I B-225 
Bonaparte, Charles Joseph (1631- 
1921), American statesman, bom 
Baltimore B-226 

Bonaparte. Elisa (1777-1620), sister 
of Napoleon I B-226 
Bonaparte, Jerome (1784—1860), 
youngest brother of Napoleon I; 
king of Westphalia: B-226 
Bonaparte, Josenh (1768—1844). eldest 
brother of Napoleon I; king of 
Naples, later of Spain: B-225 
General Hugo adviser to H-440 
Bonaparte, Louis (1778— 1646), king Ox 
Holland, brother of Napoleon I 


B-225-6 
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BONTEMPS 

man author of short stories and 
books of travel (‘Maya the Bee’). 
Bontemps Arna (bom 

1902). Negro poet and novelist, bom 
Alexandria, I.a.: his books for 
adults: ‘Drums at Dusk*. ‘Black 
Thunder’; for children: ‘You Can’t 
Pet a Possum’, ‘Sad-Faced Boy*. 
‘Story of the Negro’, ‘Chariot in the 
Sk-y’. 

Bontoks, primitive people in n Luzon, 
Philippine Islands P-194 
Bonus, something given in addition to 
tvhat is strictly due. as a payment 
to employees 'above their regular 
rrage 

industry: increases production L-145 
soldiers’ P-140: veto of Calvin 
Coolidge overridden C-467; of 
Herbert Hoover H-423 
Booby, a large sea bird related to 
the gannet, so called because of its 
apoarent stupidity and tameness 
v.hen nesting G-10, picture G-4 
Booby trap's, disguised mines T-lo7 
Boogie-woogie music, a form of jaaz 
music M-466— 7 
Bookbinding B-240— 1 
Case binding B-245 
commercial, beginnings B-240-1 
decorating and lettering cover 
B-240, 241, picture B-245 
end papers B-245 

famous binders and their work 
B-241, picture B-240 
medieval book covers B-23G, 240 
signatures B-244. pteture B-244 
Book collecting B-24&-7 
Book credit C-509 

Book Encbange, luc.. The United States 
L-198 

Book inventory, or perpetual inventory 
1-143 

Bookkeeping B-229-30, pictures B-229- 
30 

calculating machines C-18b 
Book lice, minute insects, generally 
t\ingless. of order CorrodaUia; 
found in old books and papers, 
furniture, bedding; they feed on mi- 
croscopic molds: noninjurJous, 
Boolcmoblle, or book bus L-191, pic- 
tures L-190, 191, 192 
Book of Common Pra> er. See in Index 
Prayer. Book of Common 
Book of Kells B-236 
TIook of ^formon* ^1-302 
'Book of the Bead’ E-286 
Bookplates E-247, jjicture E-3S8 
Books and liookmaking B-231— 49, pic- 
tures B-231-2, 235-47, color pic- 
tures B-233-4. Sec also in Index 
Bibliography; Bookbinding; Book- 
selling; Engraving and etching: 
Illustration of books; Libraries; 
Literature; Literature for children; 
Manuscripts; Paper; Printing; 
Publishing; Reading: Reference 
books; Storj-teliing; Tj-pog- 

raphy 

ancient; Babvlonia B-231; Egypt 
B-231. C-458; Greece B-231. 247; 
Hittites H-385-6; Rome B-231 
awards, literan*- See in Index 
Awards 

bibliographical description B-140, 
B-239 

binding. See in Index Bookbinding 
blind, books for B-206-7 
block books B-238 

bookw'orms and sitverfish attack 
books B-107, 1-162 
children’s books L-269— 76, pictures 
L-269, 271, 273-5 

awards, literarj*. Sec (n Index 
Awards 

graded list L-206-17 
John Xewberj' N-ISG, 137 
iIcGuffej*’s Reader ^1-8-9 
storj'telling S-404-23, pictures 
S-404, 406, 408-23 
China C-275-6 


— 428 — 

clay tablets 5ec ti: Index Clay 
tablets 

codex B-231, 235: survivals B-236 
collecting B-246-7 
colophon B-239 
copyrights C-476 

early printed (incunabula) P-414d, 
T-229-30: Gutenberg G-234-5 
engraving and etching E-385— 8, pic- 
tures E-385-8 
first editions B-246 
hornbook, picture E-241 
illumination. See in Index Illumi- 
nated manuscripts 
McGuffej^’s Reader M-S— 9 
medieval manuscripts B-232-8 
oldest book in the world C-458 
pages, how laid out for printing 
B-242-3 

paper P-66—71, pictures P-67—71 
pap>"rus B-231, 236, E-282 
parchment and vellum B-232. 236 
printing P-413— 14d, picture* P-413*- 
14c 

reading R-82-4/, pictures R-82-82a, 
c~d. 84— S4e 

scrolls B-231— 2, picture* B-231 
selling and publishing B-247-9 
size's of book*? B-239 
textbooks, modern E-248 
title page introduced B-239 
timography T-228— 30 
universities medieval B-237-8 
Bookselling B-247— 9 
ancient Rome and Greece B-247 
consignment B-24S 
early printers as booksellers B-248 
France B-238, 248, picture P-83 
Germany B-248, L-158 
metlieval manuscripts B-237-8 
prices and discounts B-248-9 
subscription B-248 

Book IVeek. a week In November 
designated annually for promotion 
of the reading and sale of children’s 
books; originally proposed in 3929 
by Franklin K. Mathiews. librarian. 
Boy Scouts of America: first spon- 
sored by the American Booksellers* 
Association with endorsement of 
the American Library Association: 
now backed by these and many 
other national and local organiza- 
tions. Headquarters. (Children’s 
Book Council. New York City. Sec 
also ill Index Young Canada’s Book 
■^Veek 

Bookworm, a b#»etle B-107 
Boom, of a sailboat B-216. Sec also 
in Index Nautical terms, table 
Boomer, or old man, kangaroo K-1 
Boom'erang B-249, picture* A-481, 
B-249 

Boomer 5tate, a popular name for 
Oklahoma, coming from Payne’s 
Boomers, a group of men led by 
David L. Payne, who organized 
colonies and agntated for the open- 
ing of the territorj’ to settlement: 
0-376 

Boondoggle, xiord coined 1925 bv 
scoutmaster, Robert H. Link, Roch- 
ester, N. Y.. to designate looped 
cerd of plaited leather worn by Boy 
Scouts as neckerchief slide; in 193*5 
word applied to wasteful activity on 
federal relief projects. 

Boone. Daniel (1734—1820), pioneer 
B-250-2, K-aS, 24, 340, U-374, pic- 
tures B-250— 1 
books about B-252 
Cumberland Gap National Historical 
Park N-33, map N-18 
Hall of Fame, fable H-249 
James Daugherty drawing, picture 
F-203 

Pioneer National Monument N-38a, 
map N-18 

tall tale about F-202 
Boone, Iowa, clay-manufacturing and 
coal-mining center 35 mi. n.w. of 
Des Moines; extensive agricultural 
trade; pop. 12,164: fnap 1-214 
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BOOTLE 

Booncsboro, Ky. See lu Index Boons- 
boro 

Boone’** Trace, later called 'Wilderness 
Road R-161 

Boonsboro, also Boonesboro, Ky^ Ul- 
lage on Kentucky River 18 mi. s.e. 
of Lexington 

attacked by Indians B-251 

Boone founds B-251 
Boost. Sec III Index Aviation, fable 
of terms 

Bootes (bd-d'ftc), northern constella- 
tion containing Arcturu«; near 
Great Bear, name means “the 
herdsman’’; charts S-376-7, 380 
Boofli, Ballingfon (1859-1940). Eng- 
li'sh-American religious leader, bom 
Brigheuse. England; son of William 
Booth; S-33, 35 

founds Volunteers of America S-35 
Booth, Edwin (1833-93), actor, bom 
Bel Air. Md.; brotlier of John W. 
Booth , foremost American trage- 
dian of his day; won great fame 
also in England, plajed Shake- 
speare. notably Hamlet. King Lear. 
Othello. Richard III, Shylock, and 
Macbeth 

Hall of Fame, fable H-249 
Booth, Evangeline Cory (1865— 1950), 
Enghsh-American religious; leader, 
born London. England, daughter of 
William Booth : commander in chief 
of SnH*atJon Army In V. S. 1904— 34; 
general of international Salvation 
Armv force'? 1934—30. 

Booth, .Tolm Wilkes (1S3S-65), actor, 
born Hanford Co, Md., brother ol 
Edwin Booth; assassinated Presi- 
dent Lincoln April 14. 1S65: escaped 
to Richard H. Garrett’s barn, near 
Fredericksburg. Va.; fatally shot 
April 20 when soldiers and detec- 
tives set fire to barn and surrounded 
it; died same day; opinion divided 
whether Booth killed himself or was 
killed by a soldier’s bullet despite 
order not to fire: L-250 
Booth, Mnud Bnllington (1SC5— 194S)* 
wife of Ballington Booth; bom 
Limp‘?field. Surrey. England S-3S 
Booth, Shirley (bom 1907). actress 
(stage, motion picture. tele\i'?ion. 
radio), born Shirley Booth Ford 
in New York City; at age of 12 
appeared in ‘Mother Carey’s Chick- 
ens’; other plays ‘Three Men on 
a Horse’, 'Philadelphia Story’, 
'My Sister Eileen’; won se\eral 
awards for role as Lola Delaney 
in stage and screen \ersions of 
'Come Back, Little Sheba’. 

Booth. William (1829-1912). founder 
of Salvation Army, bom Notting- 
ham. England ; father of William B. 
Booth and Ballington Booth; Eng- 
lish minister, author (‘In Darkest 
England and the Way Out’, a work 
offering remedies for pauperism) : 
S-33, picture S-33 

Booth, William Bramwell (1856- 
1929), Salvation Army leader, born 
Halifax, England; succeeded 
father, William Booth, as com- 
mander in chief of Salvation Army* 
1912. 

Boothe, Clare. Sec in Index Luce, 
Clare Boothe , 

Boothia (bo'f;M~(i) Calf of, inlet of 
Arctic Ocean in n. Canada, map 
C-68-9 

Boothia Penlnsnla, northernmost pen- 
insula of North American mainland, 
map C-6S-9 

Booth-Tucker. Frederick St. George de 
Latour (1S53-1929), commander of 
SaUation Army in U. S. (159^ 
1904), organized branch in India 
18S2; son-in-law of William Boom- 
Bootle, England, at the mouth of the 
Mersey; great docks are part of 
dock s 5 *stem of Liverpool ; pop* 
74.302: map B-S25 _ 
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BORROMEO 

Northwestern University; critic and 
writer on musical subjects. 

Borrorneo (.hor^rd-md’o) , Saint Carlo 
(1538— S4), cardinal and archbishop 
of Milan. Italy; transformed his 
diocese from one of license and 
disorder to model city, one of chief 
factors in Counter-Reformation in 
Roman Catholic church; feast day 
November 4 

Borromini (bor-rd-nie'nd), Francesco 
(159D-1C67), Italian architect and 
sculptor, bom Bissone. near Como, 
Italy; a leading representative of 
the baroque style; official architect 
of Rome 1G44— 55; R-195 
Borron, George (ISOS-'^l). English 
traveler, friend of gypsies, author 
(‘The Bible in Spain’: ‘Lavengro*; 
‘The Romany Rye*; ‘Wild Wales*). 
Bors, Sir, one of knights of Round 
Table R-236 
quest for Grail G-1 
Borsch, a Russian soup R-264 
Borsippa, modern Blrs.-Nimrnd, Iraq, 
ancient city 15 mi, s w. of Babylon; 
sometimes called Babylon II: its 
patron deity -R-as Nebo ' 
ziggurat P-447 

Borts. or bortz, small diamonds 
used for wire dies W-163 
Bor’zol, or Rus«iian wolfhound, tahJe 
D-118n 

Bo««inrjuet, Bernard (1848-1923). 
English philosopher: lecturer at 
University College. Oxford- profes- 
sor St. Andrews University; said, 
“Logic is the clue to reality, value 
and freedom*’ CPsychologj* of Moral 
Self’; ‘History of Aesthetic’). 

Bosch ( 6 ds/tj, ITieronymaj» (or 
Jerome)* van Aeken (1450'’-1516), 
Dutch painter, horn 's Hertogen- 
bosch. Netherlands P-256-c 
Wision of Tondalys* P-25l>, color 
picture P-25ei 

Bo«ch, Karl (1874—1940), German 
chemist; developed process of large- 
scale production of ammonia for 
which he was awarded Nobel prize 
in chemistn* 1931 jointly with Dr, 
Friedrich Bergius* N-241 
Bosco (&ds7;o), Giovanni ^lelchior 
(John), Saint (1S15-SS), Italian 
founder of Salesian order. Roman 
Catholic monastic society for train- 
ing of street boys for useful lives; 
canonized 1934. 

Bose ( 60 s). Sir Jngndis Chunder 
(1858—1937), Hindu physicist, bot- 
anist; at Presidency College. Cal- 
cutta, India, after 1885; founder 
Bose Research Institute, Calcutta; 
noted for theorv* that plants have 
nervous organizations (’Plant Re- 
sponse’ : ‘Motor Mechanism of 
Plants’). 

Bo&io (hdr- 2 / 0 *), Franrois Jo«!ep]i 
(1769— 1S45), French court sculptor 
of neoclassic school; tj-pical of his 
stv'le are bust of Josephine in Dijon 
and bronze equestrian statue of 
Louis Xr\’' in Paris. 

Bosnia (hds’ni-rt) and IlerzegoTlna 
(7ierf-st-5o-i-e‘n«). part of Tugo- 
slavia; nearly 20,000 sq. mi.; pop. 
2.843,486: B-256, Y-346-8, maps 
B-23, A-497, E-425. Sec also in 
Index Yugoslavia 
people B-256 

Sarajevo, city well, picture B-25 
World War I, outbreak W-215 
Bosporus (bds'po-rus), or Boghaz 
Tchl, strait IS mi. long between Sea 
of Marmara and Black Sea B-256, 
maps T-215, B-204. E-417 
World War I W-230 
Bos'sl (bds'se), Marco Enrico (1861— 
1925), Italian organist and com- 
poser (‘Paradise Lost* and ‘Song 
of Songs’, cantatas: operas; organ 
and chamber music). 


Bossier (6(5*^ttr, also bd-ser*) City, 
La., town on Red River opposite 
Shreveport; pop. 15.470; cattle, 
cotton; oil center; Barksdale Air 
Force Base nearby: map L-3S0 
Bossuet (bos-tce*), Jacques B^nlgne 
(1627-1704). French preacher; 
bishop of Me.aux and tutor to son 
of Louis XIV: considered one of 
world’s greatest pulpit orators. 
Boston, Mass., state capital: pop. 801,- 
444- B-257-61, maps U-253, xnset 
M-132, pictures B-257-9 
Christian Science, Mother Church of, 
picture E-233 

early musical center M-466 
education B-258, 260: first public 
high school E-242 

Faneuil Hall B-260, A-319, picture 
B-259 

Federal Reserve Bank (1st) and 
district, mop F-49 
fishing port F-111 
government M-451 
harbor, spring tide T-130 
historic persons, places B-257— 60 
history B-260— 1 
Wlnthrop found*? W-161 
early trade S-161 
harbor In 1630 picture U-369 
first newspaper** N-188 
Stamp Act reading of. picture R-121 
Boston Massacre R-125 
Boston Tea Party R-122 
Revere's ride R-119, B-260 
Bunker Hill battle B-351-2, map 
B-351: Monument B-260, picture 
B-259 

fire, great B-261 
juvenile court J-368 
Museum of Fine Arts See also in 
Index Museums, table 
Bodhisattva Av’alokitesvara. color 
picture S-72 

Copley’s ‘Paul Revere* P-31, color 
picture P-30 

Wu Chen’s ‘Bamboo in the Wind’ 
D-140d. picture D-140 
Old Ironsides B-260. picture N-91 
Old State House B-260, pictures 
B-259, D-33 
playgrounds P-86a 
police strike and CooHdee C-4fi6 
State House (State C:apitol) B-257, 
258, picture M-135 
subway S-4S0 

waterworks, first in -Vmerica W-74 
Boefon bluefish P-364 
Boston College, at Chestnut Hill, Mass; 
Roman Catholic; for men; char- 
tered 1663; arts and sciences, busi- 
nes*? administration, education, law, 
nursing, philo.^ophy, social work, 
theology; graduate school. 

Boston Common, famous park B-258. 
P-86a 

Boston ivy, or Japane«5e ivj' I-2B4 
Boston Massacre R-125 
Adams. John A-13 
Hancock. John H-254 
Boston Mountains, a southern range 
of the Ozarks, in n.w. Arkansas 
0-440, maps A-366, U-274 
Boston Navy Yard, or Chnrlestovvn 
Navj' Yard, at Boston, Ma«?s,; estab- 
lished 1800 ; builds and repairs aux- 
iliaries and destroyers, also repairs 
cruisers: B-260 

Boston Fort Bill, one of the Coercive 
Acts passed by British Parliament 
(1774) after Boston Tea Party; 
closed port, remov*ed seat of gov- 
ernment to Salem and demanded 
reparation; R-122 

Boston Post Road, early American 
high^-ay between New York City 
and Boston R-161, map R-159 
Boston Public Library B-258, picture 
B-258 

paintings: by Abbey, pictures A-293- 
4; by Sargent S-46, picture P-419 
Boston Tea Party R-122, picture R-122 
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Adams, Samuel, organizes A-17 
Revere, Paul R-119 
Boston terrier, color picture D-115, 
table D-119 

Boston University, at Boston. Mass.; 
chartered 1869; liberal arts, busi- 
ness administration, education, in- 
dustrial technologj-, law*, medicine, 
music, nursing, physical education, 
practical arts and letters, public 
relations and communication, social 
work, theologj*: graduate school. 
Bostwick, Arthur Elmore (1860-1942), 
librarian and w’riter. born Litchfield. 
Conn ; librarian, St. Louis Public 
Llbrarj' 1909—38, later associate 
librarian: author of books and 
articles on library work, science, 
and literature 

Bo^we^ (boz'irny, James (1740-95). 
Scottish biographer and diarist 
(‘Boswell's London Journal’), pic- 
ture J-361 

friend and biographer of Dr. Johnson 
J-360, 361-2, L-9SC 
Bosworth Field. Leicestershire. Eng- 
land site of final battle of Wars of 
the Roses (14S5) R-151 
Botanleal garden B-261— 2, picture 
B-261 

first in America P-140 
Bofanj, the Study of plant life 
B-262-5, picture B-263, Reference- 
Oufhne B-263-5. See olso m Index 
Plants: and chief subjects listed 
below 

algae A-152-4, color pictures A-153i 
seaweed S-94-5, jn'etnres S-94 
anatomy B-262 

bacteria B-12-16, pictures B-12-15 
bibliography B-265. H-394-5 
bulbs, tubers, and rootstocks B-34B, 
picture B-348 

cell as life unit C-159-61, pictures 
C-160-1 

clas.‘*lflcation, or taxonomy B-262. 
P-288-90, color picture P-289, 
R eferen cc -On t line B-264-5 : LinnS’s 
work L-254-5; principles B-152 
ccologv E-212-22, 7 )ictoaraph E-215, 
pictures E-213. 216-17, 219, 221, 
color pictures E-212. Reference- 
Outline B-264. 

economic. Re/erencc-Owth’iic B-264 
ferns F-52-4, pictures F-52-4 
flow'erless plants, or thallophytes 
P-288—9, Re/crrncc-Otff?i«C B-264 
flowers F-165-87, pictures F-168, 
181—7, color pictures F-169-80 
fruits F-S06: how develoned F-1S6 
fungi F-316, pictures F-316 
heredity, lilendel’s laws H-344, dfa- 
prams H-345 
historv’ B-262 

leav'es L-151— 4, pictures L-151-'2, 
color picture L-153 
Iivei*worts L-278 

morphology B-262, A-239, Reference- 
Outline B-263— 4 

mosses M-404-6, pictures M-405 
physiologv’ P-245-6, P-287-98: home 
experiments for studying P-298- 
301, i?c/crc«cc-Ont7i«c B-2G4 
reproduction B-148. color picture 
B-149, diagrams H-346, Reference- 
Outline B-264 

roots R-226— 7, pictures R-226-7 
seeds S-96— 8, pictures S-97 
spores S-355— 6, pjcfuree S-356 
trees T-17S-85, pictures T-179-84 
Botany Bay, inlet on e. coast of Aus- 
tralia, near Sydney; so named by 
Captain Cook (1770), because of 
richness of vegetation: map, inset 
A-489 

Botlly, fly whose larvae live under 
the skin of animals F-189, 1-157 
Botha (l/6'td), Louis (1862-1919), 
South African milltarj* leader and 
statesman, bom near Grej-town, Na- 
tal; in 1900 became command*»r in 
chief of Boer forces in Boer War; 
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BOURGEOIS 

s-tntesrnnn, born Pari*:; in chamber 
of deputies almost continuously 
after 1S?S; six times In Cabinet; 
premier 1S95— 96; helped draft Cove- 
nant of League of Xations and 
strong^ advocate of League; tvon 
Xobel peace prize. 1920. 

Bourgeois itUT^gois*), a tj*pe T-228 

•Bourgeois Gentilhomme, Le* (/u l/or- 
zh\ca' cljon-fc-yom') (The Trades- 
man Turned Gentleman), comedy 
by Moliere (1670): M. Jourdaln. 
common elderly tradesman sud- 
denly wealthy, makes himself ridic- 
ulous by trying to acquire education 
and manners of a courtier. 

Bourgeoisie (6or-cftird-ce’), French 
term applied to people of the mid- 
dle class C-426 

Bourgeoy*!, Marguerite (1620—1700), 
Canadian Roman Catholic nun. 
horn Troyes. France: 1653 emi- 
grated to Canada and founded at 
Montreal a religious order, the Con- 
gregation of Xotre Dame 
farmhouse built for M-S81 

Bourge^i (l/org/i). France, historic 
citj’, manufacturing and trade cen- 
ter 125 mi s of Paris: pop 41 597; 
magnificent cathedral: rncps F-270, 
E-42o 

Bourget (&«?r-c7ie'). Paul Charles 
Joseph (1J532-1935). French novel- 
ist, dramatist and critic; keen psj'- 
chological anai:.*st (‘The Disciple'; 
'The Night Cometh*) : F-289 

Bourgmont (Jiur-mon*), I'.tlenne Ven- 
yard. sienr de (lGS0'*-i7S0?), 
French explorer M-S26 

Bourgogne, France. See in Index 
Burgrundv 

Bonrinot (6o-re-j:d'), Sir John George 
(1837-1902). Canadian historian 
and writer on political science 
(*iranual of Con‘^ituttonaI His- 
tory*; 'Canada under British Rule’). 

Bourne, Randolph Sllliman (l'^.®(^ 
1918), literarj* critic and essayist 
bom Bloomfield >’ J • a pacifist 
during ’R'orld War I ( ‘Youth and 
Life’; ’Education and Living’: ‘The 
History of a Literarj* Radical’; 
compiler, ’Towards an Enduring 
Peace’). 

Bournemoath (bdm'riutJi) , England, 
watering place and winter resort 
22 mi. s w. of Southampton; pop, 
144,726: mop B-325 

Bourse (bprs), in Europe, a stock 
exchange or money market: from 
medieval Latin bursa (“purse”) 
Paris. v\ap P-83c 

Bontef deMonvcl (bo-tt' du inoii-vcV). 
Louis Maurice (lr5l— 1913). French 
genre and portrait painter and il- 
lustrator, bom Orleans; did series 
of illustrations depicting the life of 
Joan of Arc; planned murals on 
this subject for church at Dom- 
r^my, but only one was completed 
(now in Art Institute of Chicago) 
as illustrator L#-208, L-270 

Bout*; (bouts), nirk. or Pierick 
(1420?— 75), Flemish painter, 
worked chiefly in Louvain; intro- 
duced new relations of light and 
color; master at portraying facial 
expression (‘Entombment*; ‘Pieti*; 
•Moses and the Burning Bush’). 

Boutwell, George Sewall (1818-1905), 
statesman, bom Brookline. Mass.; 
first TJ. S. commissioner of internal 
revenue 1862: in Congress 1363-69; 
secretary of the treasury 1869-73; 
U. S. senator 1873-77. 

Bouvet de Lozier (bo-re* du toz-jja’), 
Jean Baptiste Charles (1705—88), 
French explorer under French East 
India Co.; first to reach Antarctic 
ice pack; discovered Bouvet Island 
1739. 

Bouvet Island, in Antarctica; dis- 
covered 1739 by Bouvet de Ixizier; 
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made dependency of Norway 1930: 
map A-259, table P-349 
Bouvler cles ITanders, a working do», 
table D-llSa 

Bouvines (bo-tot'). France, village 
7 mi. se. of Lille; scene of \ictory 
of Philip Augustus of France over 
Otto n* of Germany (1214). 

Boridae (bd’ri-rft ), family of hollow- 
horned ruminants including oxen, 
gnats, sheep antelopes. 

Bovines (bo’rius). cattle C-141. See 
also in Index (ITattle 
Bow (bd), district of London, Eng- 
land 

porcelain figure, picture P-39S 
Bow (bOM), of ship See in Index 
Nautical tnrms. tabic 
Bow (bo), of vioUn V-476 
Bow and arrow A-302— 3 
arrowhead^* how Indians made, pic- 
ture 1-91 

bow drill, pictograph T-151, picture 
F-73 

fishing with, picture S-261 
Greek, color picture S-27: Odysseus, 
picture 0-344 
how to make A-302 
Hundred Years* 'W'ar H-445, 446, 
pictures H-445, 447 
invention M-66 

tiTes of bows A-S03: yew Y-339 
Bow and beam bearlng#«, in naviga- 
tion N-77 

Bow Church, or St. Mary-le-Bow, Lon- 
don. rebuilt by Sir CThristopher 
IVrcn 1670-80. tower is one of his 
best works L-301 

Bow compa«5, used In mechanical 
drawing M-157c, pictures M-157b, d 
Bon ditch ( bou'dttch ) . Nothnnirl 
(1773-1S3S). astronomer and 
mathematician, born Salem. Masc.; 
at 17 taught hlm<5e1f L‘»tin in order 
to read Newton’s ‘Principla’ ; ac- 
quired practical knowledge of navi- 
gation as supercargo and master on 
merchant shlp«: famous for his 
book ‘The New American Practical 
Navigator*, published 1^02. which 
after many re\isions is still the 
standard authority of U S. Navy. 
Bowdoin (bb'd’n), Jamrs (1726-90), 
statesman bom Boston; elected 
to constitutional con\cntion of 
1779 : governor of Massachu- 

setts 1785—87; suppressed Shays’ 
Rebellion; Bowdoin College named 
for him; first president of the 
American Academy of Arts and 
Sciences. 

Bowdoin Collece. at Brunswick, Me.; 
for men: incorporated 1794; arts 
and science® 

Hawthorne at H-294 
Longfellow at L-309 
Bow drill, pictograph T-151, picture 
F-73 

Bow'cll, Sir Mackenzie (1823—1917), 
Canadian statesman, in Dominion 
House of Commons 1867-96, pre- 
mier 1891— 9G. Conservative leader 
in senate 1596-1906. 

Bowen, Elizabeth (bom 2S99), Anglo- 
Irish writer, bom Dublin; depicts 
upper middle class; stjTe delicate, 
subtle, pentrating (novels — ‘The 
Hotel’, ‘The Death of the Heart’, 
‘The House in Paris’, 'Heat of the 
Day*: short stories — Tvy Gripped 
the Steps, and Other Stories’; family 
history — ‘Bowen’s Court*). 

Bowen, Ira Sprague (bom 1598), 
astronomer, bom Seneca Falls, 
N.Y.; authority on nebular spectra; 
professor physics California In- 
stitute of 'Technology 1931—45; be- 
came director Mount 'Wilson Ob- 
ser\-atory 1946; director Mount 
Wilson and Palomar Observatories 
since 1945. 

Bower bird, of Australia B-171 


BOWLING 

Bowers, Claude Gernade (born 1878), 
diplomat and historian, bom West- 
field. Ind.; ambassador to Spain 
1933—39; amba®®ador to Chil*:^ since 
1939 (‘Tragic Era'; ‘Jefferson and 
Hamilton’; 'Jefferson in Power*; 
‘The Young Jefferson, 1743—1789’). 
Bon cry. New York City N-218 
origin of name S-434 
Bov fin (i)d'/in>, a mudfish, fierce 
and voracioii.«. found in fresh 
waters of Canada and United States 
M-444, 445 
related to gar F-108 
Bon head, or Greenland right whale, a 
species of right whale, Balacna 
mr/sticetus, found in polar seas; 
length 50 to 65 ft.; head is one- 
third of total length; jaw highly 
arched; source of nh.ale bone. oil. 
Bowie (ho’i). Janie® (1799—1836), 
pioneer and ®oIdier. bom Burke 
County. Ga.; settled at San 
Antonio. Tex 182S; became a Mex- 
ican citizen 1830. sided with the 
Americans in struggle against the 
Mexican government; captain of 
revolutionarj' forces at Nacog- 
doches 1832: colonel In 1835 cam- 
paign killed while defending 
Alamo* T-94 

Bowie, WHIIam (1672-1940?). engi- 
neer and geodesist, bom Annapolis 
Junction. Md.; chief of Division 
of Geodesy, U- S. Coast and 
Geodetic Survey; authority on 
earth's crust, especially isortasy. 
Bowie knife T-94 

Bowler, a low-crowncd. stiff-brimmed 
felt hat; designed by William Bow- 
ler, an English hatter. In 1850; 
called “billycock” for a time, after 
its sponsor, William Coke; replaced 
the top hat in fashion. See also 
til /uder Derby hat 
Bonle®, Chester (bom 1901). govern- 
ment official, bom Springfield, Mass.; 
head Office of Price Administration 
1043-4G: director Office of Economic 
Stabilization 1946; member commis- 
sion for UNESCO and consultant to 
UN Appeal for Children 1946-47; 
governor of Connecticut 1948-30; 
ambassador to India 1951-53; 
author of ’Tomorrow without Fear* 
and ‘Ambassador’s Report’. 

Bowles, Samuel (162G-7S), journal- 
ist, bom Springfield. Mass.; edipr 
Spring fteld Republican. which 
was founded bv his father, Sam- 
uel Bowles (1797-1851); active 
in politics and earlj' champion of 
uoman suffrage; succeeded by his 
son Samuel Bowles (1851—1913). 
Bowl game®, in football F-2S0 
Bowline (boTIn), a knot K-61, pic- 
tures K-60, 61 
Bowling 

American game B-266, pictures 
B-266 

cricket C-511-12 

Bowling Green, Ky., industrial city on 
Barren River, about 100 mile® s.w. 
of Louis\’iIIe; pop, 18,347; Western 
Kentuckj* State College and Bovl- 
ing Green College of Commerce; 
trade in horses, mules, hogs; ship- 
ping point for rock asphalt, white 
oolitic limestone; manufactures cut 
stone, emporated milk, tobacco 
products; strategic point during 
Civil War: maps K-30, Tj- 25S 
Bowling Green, Ohio, city 20 mi. s.w. 
of Toledo; pop. 12.005: farming; 
tomato catsup, hydraulic hoi^s; 
airport; Bowling (5reen State Uni- 
versity: map 0-356 
Bowling Green, small triant^ular park 
in New York City N-218 
in Jackson’s time, picture U-376 
Bowling Green State University, at 
Bowling Green, Ohio; state control; 
founded 1910; arts and sciences. 
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BOYS— 

ter, scholarship, and service ; gener- 
allv held at a college or iiniversit3' 
and lasts at least five days; pro- 
gram features the actual operation 
of government and includes a 
variety of extracurricular activi- 
ties; headquarters at Indianapolis, 
Ind.; two juniors from each Boj's 
State are chosen to attend Boys 
Xation. held annually in Washing- 
tion, D.C., for the study of federal 
government. 

Oklahoma meeting, picture J-368l» 
Bojs Town, Neb., home for boys, 10 
mi. w. of Omaha incorporated as a 
village in 1930; pop. (1950 census), 
975; started and managed bj’ a Ro- 
man Catholic priest. Father Flana- 
gan, who was succeeded bj* Msgr. 
Nicholas H. VTesner (born 189S) 
Sept. 194S; supported bj* private 
contributions; picture N-105. See 
also in Index Flanagan, Edward 
Joseph 

Boz (Ijoz), pen name sometimes used 
bj* Charles Dickens D-84a 
Bozcaada, island, Turkej*. See in 
Judex Tenedos 

Bozeman (boc'indu), ilont city 75 
mi. s.e. of Butte; pop. 11,325; food 
processing, forest products; Mon- 
tana State College: M-378, tnapa 
M-374, U-252 

Bozen, Italj*. See in Index Bolzano 
Bozzaris (bot'sd-res or b5-cdr’ls), 
Marco (1788?— 1823), the "Leonidas 
of modern Greece,” hero of Greek 
war of independence; killed at Mis- 
solonghi. as told in Fitz-Greene 
Halleck’s poem *Marco Bozzans'. 
*Brabanconnc, Ln* (trd-ban-sdn'), 
Belgian national air N-41 
Brabant {hra'hdnt, French brd^hdiV), 
medieval duchj’ of Netherlands; 
now divided into North Brabant 
(Netherlands) and Antwerp and 
South Brabant (Belgium) 
colors used in flag of Belgium F-1366 
Bracco (brdk'UO), Roberto (1861— 
1943), Italian dramatist; known for 
psj'chological plaj's (‘The Little 
Saint’; ‘Phantasms’): D-133 
Brace. See in Index Nautical terms, 
table 

Brace, a leverage tool T-150, picto~ 
r/rapli T-151 

Brachial muscle, picture M-454 
Brachiopoda (brn-J:I-op'6-dci), or lamp 
shells, bivalve worms S-139b 
Cambrian times G-59, picture P-406a 
classified, Hefcrence-OutUne Z-364 
place in "fainib' tree” of animal 
kingdom, pictur'e A-251 
Brachlosaurtis (brd'ki-6-s5’n7s), pre- 
historic reptile R-113 
Brachycephaly (brdfc-i-sc/'(i-l») 
(broad-beadedness, or short-head- 
edness), in ethnology R-21, picture 
R-23 

Brachycome {bru-7ri7;*o-7ne), a genus 
of plants native to Australia. See 
in Index Swan River daisy 
Brack'en, a fern F-53, picture F-54 
Brackenridge, Hugh Henry (1748— 
1816), American jurist and m-Iter, 
born in Scotland; emigrated toPenn- 
sjivania; classmate of James Mad- 
ison at Princeton; chaplain in 
Revolutionary "War army; author of 
satire, 'Modern Chivalry’: A-226b 
Bracket, in architecture. See in /n- 
dex Architecture, table of terms 
Bracket fungi, picture N-SO 
Braclonan, Bobert (born 1898), Amer- 
ican painter, born Odessa, Russia; 
taught at New York Art Students 
Iieague after 1933; noted for finelj’ 
composed figure studies and sensi- 
tive, appealing portraits; excellent 
technique, soft colors. 

Bract (brd/.f), the small, sometimes 
scalelike, leaves in a flower cluster, 
rarelj’ noticed. "UTien they develop 
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into large leaves thej- are strikingly 
visible: F-184 

Bradbury, John, Scottish naturalist; 
during 1810-11 traveled up the Mis- 
souri River: N-293 
Bmd'dock, Edward (1695?— 1755), 

British general, defeated and slain 
during French and Indian War 
F-285 

Daniel Boone accompanies B-250 
"Washington aide-de-camp to W-18 
Braddock, James J. (born 1905), 
boxer, born North Bergen, N. J. 
heaiw^'ciokt champion B-272, tabic 
B-272 

Braddock, Pa . steel-manufacturing 
borough on Monongahela River 10 
mi, se. of Pittsburgh; pop, 1C.46S; 
scene of Braddock’s defeat: map, 
inset P-132 

Braddon, 5Iary Elizabeth (Mrs John 
Maxwell) (1837-1915), British 
novelist, bom London ; stories 
lurid and sensational; Imown for 
'Lady Audley’s Secret'. 

Bradenton, Fla., city 13 mi. s.e. of 
St. Petersburg, on Manatee River; 
pop. 13,604; airport: map F-159 
Bradford, Andrew (1666—1742), Amer- 
ican printer and publisher; pub- 
lished in 1719 the first newspaper in 
PennsyUania. American JVccUi/ 
SIcrcui'v; published in 1741 the 
first magazine in America. Ameri- 
can ^lagazinc; ser\*ed a prison 
term for printing essays criticizing 
the Provincial Council* M-30 
Bradford. Gamaliel (1863-1932), 
man of letters, born Boston. Mass.; 
noted for vivid and searching char- 
acter portraits or “psychographs” 
(‘American Portraits'; ‘Damaged 
Souls’; 'Darwin*: *D. L. Moody— 
A "Worker in Souls’ ; ‘As God 
Made Them; Portraits of Some 
Nineteenth-Centurj' Americans’). 
Bradford, Roark (1896-1946), author, 
born Lauderdale County, Tenn.; 
journalist in Atlanta and New 
Orleans until 1926; short stories and 
novels of Negro life; 'Child of God’ 
won O. Henry Memorial Award 
(1927); *01' Man Adam an’ His 
Chillun’, Bible tales, inspired Marc 
Connelly’s play ‘The Green Pas- 
tures’; ‘How Come Christinas; a 
Modern Morality’; ‘John Henrj*’, 
a gripping popular novel. 

Bradford, "n'lllinm (1590-1657), 
American colonial governor and 
historian; born Austerfield, York- 
shire, England; joined Separatists 
at age of 17; Imprisoned for at- 
tempt to leave England, but finally 
reached Holland; sailed on Jfar/- 
flotcer; for 30 years governor of 
Plymouth Colony, whose success 
was due chiefly to him: P-325 
writings A-224; quoted M-147 
Bradford, "n'illiam (1663-1752), 
American printer and newspaper 
publisher, bom X,eicester, England; 
set up first printing press in Phila- 
delphia In 1682; established (1725) 
the Gazette, first newspaper pub- 
lished in New York. 

Bradford. England, city in Yorkshire, 
30 mi. n.e. of Manchester; pop. 292,- 
394; woolen mills; municipal owner- 
ship of markets, waterworks, street 
railways: map B-325 
Bradford. Pa., industrial and railroad 
citj' 65 mi. s. of Buffalo, N.Y.; pop. 
17,354; in oil and natural gas fields; 
paper boxes, cutler^-, furniture, 
brick; map P-132 

Bradley, Francis Herbert (1846- 
1924), English philosopher, bom 
London; made valuable contribu- 
tion to absolute idealism (‘Eth- 
ical Studies’; ‘Appearance and 
Realitj’; ‘Collected Essays’). 


Bradley, James (1693—1762), English 
astronomer; discovered aberration 
of light, demonstrated nutation of 
earth’s axis; became astronomer 
royal 1742: A-444 

Bradley, Katherine Harris. See in 
Index Field. Michael 

Bradley, Omar Nelson (bom 1893), 
U.S. Army officer, bom Clark, Mo.; 
commanded victorious drive of U.?. 
2d Corps into Bizerte, Tunisia 1943; 
senior commander U. S. ground 
forces in Europe 1944-45; adminis- 
trator of veterans’ affairs 1945-47; 
U,S. Army chief of staff 1948—49: 
chairman of the joint chiefs of staff 
1949-53; made general (5-star) of 
the Armv 1950: T-200, pictures 
E-287fl, "W-271 

Bradley I'niversity. at Peoria, III.; 
founded 1897; liberal arts, com- 
merce. education, engineering, fine 
and applied arts, horologj', indu.*?- 
trial arts; graduate division. 

Bmdstreet. Anne (16127-72). Amer- 
ican poet, born Northampton. Eng- 
land; wife of Simon Bradstreet; 
first woman writer in American 
Colonies; idolized by her contempo- 
raries; ‘Contemplations* is^ con- 
sidered her best poem: A-225 

Brnd*Jtreet, Simon (1603—97), colonial 
governor of Massachusetts (1679- 
86. 1G89-92); born Lincolnshire, 
England ; husband of Anne Brad- 
street; generally popular, but 
opposed by majority of colonists 
for the mildness and toleration he 
displayed during the first witchcraft 
persecutions. 

Brnd.v, Cjtus Townsend (1S61— 1920), 
American clergjTnan and author, 
born Allegheny, Pa. ('American 
Fights and Fighters’; Tinder 
Tops’ls and Tents’). 

Brady, Mathew B. (182S?-96). 
photographer, bom Warren County. 
N. Y.: during Civil War fol- 
lowed Union army In campaigns 
and made photographs; de- 
veloped plates in wagon fitted as 
darkroom 

examples of work, picture N-92 

Brafonl, a Brahman-Hereford hybrid 
C-146, picture C-144 

Braga (brd'^a), Theophilo (1843— 
1921), first president of the Portu- 
guese republic 1910—11; poet, 
scholar, and professor. 

Braga. Portugal, ancient capital of 
Lusitania; pop. 32,153; archbishop 
of Braga is Portuguese primate; 
thousands make annual pilgrimage 
to the CJhurch of Bom Jesus do 
Monte; map E-425 

Braganza, or Braganca (bra-pan’sa). 
Ilou«!e of, the reigning family of 
Portugal 1640-1910, and of Brazil 
1822-89. 

Bragdon, Claude (Fayette) (18C6- 
1946), architect, bom Oberlin, Ohio; 
designed railroad stations, stage 
productions; wrote on architecture 
and tlieosophy. 

Bragg, Braxton (1817-76), Confeder- 
ate general, born Warren County, 
N.C. ; brother of Thomas Bragg; 
ser\*ed in Seminole and Mexican 
wars ; defeated Rosecrans at Chick- 
amauga; defeated by Grant a.t 
Chattanooga: C-3S6 
Jlissionary Ridge defeat C-199 
Murfreesboro F-283 

Bragg, Edward Stuyvesant (1827— 
1912), congressman, born Unadilla, 
N. Y. ; Union brigadier general In 
Civil War; in Congress eight years; 
seconded Cleveland’s nomination 
(1884), saying. ‘‘We love him for 
the enemies he has made.” 

Bragg. TIjonm« (1810-72), lawyer and 
statesman, born Warrenton, N.C.; 
brotl:er of Braxton Bragg; gover- 
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BRANLE 


Branie (feran'^Z), given name brawl by 
English, name of several dances of 
French origin popular in 16th and 
17th century France and England; 
differs with locality but typically 
two-beat round dance originally 
sung by dancers ; name from French 
braiUer C‘*to shake”). 

Branly (5rdn-7e'), idonard (1844— 
1940), French scientist, inventor of 
coherer for radio, one of the first 
successful devices used as a de- 
tector of radio signals. 

Brannan, Charles Franklin (born 
1903), lawyer and government ofS- 
cial, bom Denver, Colo , U. S Dept 
of Agriculture regional attorney 
1937—41, assistant secretary’ 1944- 
48, secretary 1948—53. 

Brant. Joseph (Thayendanegea) (1742- 
1807), Mohawk Indian chief; edu- 
cated Eleazar Wheelock’s Indian 
school; lifelong member Episcopal 
church; translated English Prayer 
Book into Mohawk language; aided 
British in Revolutionarj* "War 
(Cherry Valley Massacre) but after 
the war stro\e for peace between 
colonists and Indian tribes. 

Brant, a kind of goose G-140 
Brantford, Ontario, Canada; city 60 
mi. s.w of Toronto on Grand River; 
pop. 36,727; machinerj', clothing; 
named for Joseph Brant; here Alex- 
ander Graham Bell perfected tele- 
phone: map, insQt C-68 
Branting, HJalmar (1860-1925), first 
Socialist prime minister of Sweden 
1920, again 1921; Nobel peace prize 
1921; leading advocate TVilson 
peace program and League of Na- 
tions. 

Braque (hrdZ:), Georges (bom 1881), 
French painter; with Picasso, 
founder and chief exponent of 
cubism 

Tnterior with Table* P-23a-b, color 
picture P-23a 

Bras d*Or ibrd dOr) lakes, on Cape 
Breton Island C-118, map C-73 
Brase'nose College, Oxford University, 
England 0-434, picture 0-433 
Brashear, John Alfred (1840-1920), 
astronomer and manufacturer, 
born Brownsville, Pa.; constructed 
and manufactured instruments of 
great importance to astronomy 
and physics. 

Brasov ibra-slidv'}, Rumania, also 
Kronstadt, city 85 mi. n.w, of 
Bucharest; pop. 82,984; commanded 
by Schlossberg citadel ; “Black 
Church” (14th centurj') ; metal and 
wood products: maps B-23, E-417 
Brass, an alloy of copper and zinc 
B-285-7, A-17S, 2-351, pictures 

B-285-6 

ancient use 2-351, P-257 
artistic uses B-286-7, M-178, pictures 
B-285-6, E-337 
industrial uses B-285-7, C-473 
manufacturing processes B-28e-7 
medieval use M-177, B-286 
metalworking M-177, 178-9: Amer- 
ican colonial, picture M-178 
paint P-41 
pins P-257 
Brass band B-46b 

Brasses, a group of musical instru- 
ments 0-405, M-472, H-426— 7, pic- 
tures M-471, H-427 
band B-46a 

range of, diagram M-4685 
Brasslcaceae (6rds-i-7;d*se-e), or 
Cruciferae (?.*n/-al/'er-^), mustard 
family C-1-2 

Brasstown Bald Mountain, n. Georgia; 

highest point in state (4784 ft.). 
Bratlano (brp-fi-a'ng), family of 
powerful Rumanian political lead- 
ers, including Ion C. (1821—91), pre- 
mier 1876-88; Ion (1864-1927), who 
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dominated Rumanian affairs most 
of life, practical dictator after 1922 ; 
Vlntila (1867-1930), minister of 
finance 1922-26, premier 1927-28. 
Bratislava ( bra*tC‘Sla-v‘a ) , fonnerly 
Pressburg, Czechoslovakia, trade 
and industrial city, capital of SIo- 
\ akia ; on Danube River 35 ml. e. 
of Vienna; pop. 17J,S62; capital 
of Hungarj' 1541-1784: maps G-88, 
C-535, E-425 

Hungarj' cedes “bridgehead** C-536 
Treaty of Pressburg. See in Index 
Treaties, table 

Brat'tleboro, VTindham County, Vt . 
on Connecticut River, 57 mi. sc. of 
Rutland; pop. of township. 11.522; 
Winter resort center, chartered 
1753: V-460, map V-457 
Brauchitsch (brouK*ic/i), Walthor von 
(1881-1948), German general; 
commander in chief World War II 
until removed by Hitler 1941; in- 
terned by British Aug 1945. 

Braun, Fva Anna Paula (1912—45*’), 
uife of Adolf Hitler, believed to 
have committed suicide with him: 
H-385 

Brann, Karl Ferdinand (1850—1918), 
German physicist, horn Fulda; In- 
vented (1697) a cathode-ray tube 
known as Braun tube, shared 1909 
Nobel prize In physics with Marconi 
for work in wireless telegraphy 
Braun. Wernher von. See ih Index Von 
Braun, Wemher 

Braonschwelg, Germany. See in Index 
Brunswick 

Braun er, Adrian. See 111 Index Brou- 
wer 

Brave money, venture capital 1-146 
Branl, dance See in Index Branie 
Brawley, Calif., city in Imperial Val- 
ley 95 mi. e of San Diego; pop. 11.- 
922; shipping point for fruit and 
vegetables; livestock feeding, pro- 
duce packing, alfalfa dehydration: 
maps C-35, U-252 

Braxton, Carter (1736-97), signer of 
Declaration of Independence; born 
Neuington. Va.; delegate from Vir- 
ginia to Continental Congress 
signature reproduced P-S7 
Bray, Cliarles (1811-84), English phi- 
losopher, bom Coventry, England 
(‘The Education of the Feelings*; 
‘The Philosophy of Necessity’) 
influence on George Eliot E-330 
Bray, Thomas (1656-1730), English 
clergyman, philanthropist, writer; 
active in religious, educational, 
other benevolent works: Ii-184, 186 
Bra*. suburb of Sao Paulo, Brazil, 
picture S-43b 

Brazil (br<i-cir) (officially United 
States of Brazil), republic of 
South America; 3,266,000 sq. mi.; 
pop. 52,645,479; cap. Rio de 
Janeiro; B-287-94, maps B-288, 
S-'252-3, pictures B-287, 289-93, 
Refcrencc-Oiithne S-279 
agriculture B-290, 291, 292 
Aanazon River basin T-184-6, map 
A-184, pictures A-185 
barter, picture A-185 
Christmas C-296 

cities B-291, 292, list B-287. See also 
in Index names of cities 
Rio de Janeiro R-J54— 5, picture 
R-154 

Sao Paulo S-43b, picture S-43b 
climate and rainfall B-289, S-259. 
261 

communication B-293 
dolls D-122 
education B-293 

extent, list B-287: compared with 
other countries, cAarf U-246 
flag F-138, color picture F-136 
food B-290 
forests B-292 

government B-293. 294, A-186 
history B-293-4, S-276: Cabral dls- 
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covers A-188; Magellan reaches 
A-188; Huguenot colony A-191 
illiteracy B-293 
Independence Day F'59 
industries B-292 
language B-289 

literature L-126, 124: folk tales 
S-417. list S-422-3 
minerals B-291: diamonds D-78, 81; 
gold G-132; manganese deposit 
picture S-268; rare earths G-31 
name, origin of B-293 
national song N-43 
natural features B-287-9, S-271-2, 
ItsC B-287, map B-288 
painting: Portinari P-37a^ picture 
P-37a 

people B-289: how the people li^e 
B-290-1, pictures B-287, 289-91; 
racial mixture L-111 
population B-289, graph P-371: com- 
pared with other countries, chart 
U-246 

products B-290, 291, 292, list B-287: 
coffee C-378, 379, 380, pictures 
C-377-8; rubber B-291, R-242-3 
relationships in continent, maps 
S-252-3, 255-6, 257, pwtograph 

S-246 

religion B-289-90 
rivers B-288-9 

Roosevelt, Theodore, explorations by 
R-224 

shelter B-290, 291, pictures A-185, 
B-287 

trade B-292-3, 294. See also in Index 
Trade, table 

transportation B-293, picture A-185 
Antas River and Florianopolis 
bridges. See in Index Bridge, 
table 

Brazilian cotton, or Icidney cotton 
C-498 

Brazilian nighlands B-287-S, S-271-2, 
269, map S-256 
Brazil nut, or pnrA nut N-316 
Brazilwood, or dyewood, product of 
several species, especially Pernam- 
buco wood (Coeeclpinlc cclibiofa); 
wood is ground to sawdust, then 
treated with water or alcohol to re- 
lease coloring matter: B-293 
Brazing solder A-17S 
Bmros (bra'cos) River, e.-central 
Tex.; flows s.e. 930 mi. to Gulf of 
Mexico; navigable about 200 mi.: 
maps T-78, U-279 

Brazravillo (brd-rd-veZ'), capital of 
Middle Congo and of French Equa- 
torial Africa; river port on Stanley 
Pool of Congo River; connected by 
railroad with Pointe Noire on the 
coast; pop. C3,02C; map A-47 
Bread B-294— 8, pictures B-294— 7 
bakerj' production B-295-7: air 
conditioning A-77 
baking powder B-IS— 19 
barley B-56 
colloidal texture C-385 
consumer protection B-298 
com; pioneers P-26S 
earliest record, Stone Age B-294 
farmer to consumer, diagram E-227 
flour F-165— 7, pictures F-165-7 
food value B-297-8 
Greek clay oven, picture G-192 
how to judge quality B-2g8 
ingredients, what they do B-295 
leavened bread B-295 
mold M-248, pictures M-247, N-50 
national varieties B-294 
Pompeian and Herculanean bakeries 
P-367 

pounds per bushel of flour F-167 
prepared doughs and mixes B-295 
rye R-300 

toasted, starch changed D-77 
unleavened bread B-295: ceremonial 
use P-94 

vitamins B-297— 8 
wheat W-llS, 118 
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1626), English ■writer: stepson of 
George Gascoigne (pastoral poems: 
‘The Passionate Shepheard’: prose 
idyl on angling: ‘Wits Trench- 
mour’). 

Breton Clnb, origin of Jacobins J-290 
Bretonne, Bestlf de la. Sec in Index 
P.estif de la Bretonne 
Bretons, people of Brittany B-S27 


language C-163 

Brett, George H(oward) (bom 1886). 
C. S. Armv officer, bom Cleveland. 
Ohio*: pioneer in militarj- aviation; 
in service in s.w. Pacific 1942; 
commanding general Caribbean 
defense Xov. 1942-Sept 1946; re- 
tired from active duty 1946. 

Brelton "Woods conference 1-197, 


W-297, M-3S8 

Brener (hroi’er), »7o«ef (1842-1925), 
physician of Vienna from -who^e 
earlv experiments grew the methods 
of 'psj'Choanalysis: collaborated 
later with Sigmund Freud. 

Brener, Marcel I.ojo*; (bom 1902). 
Hungarian modernist architect and 
furniture designer, bom P'&cs, 
Hungary: research professor at 
Harvard University after 1937 
modem house interior.pietnrc A-400/ 

Breughel, family of painters Sec in 
Index Brueghel 

Brevet', a miiilary commission giv- 
ing an officer temporary higher 
rank but not higher pay than his 
permanent rank: former title in the 


U. S. Army. 

Brevet medal, U.S.. a decoration of 
honor D-38 

Breiiary (hrc'i*i-«r-i), book used in 
Roman Catholic church containing 
daily service for the canonical 
hours; usually divided into four 
volumes, one for each season of the 
year; includes psalms, lessons, anti- 
phons; reading required of priests 
and all members of religious orders. 

Brevier (bre-rer'). tvpe T-22S 

Breritype. a machine for ■writing 
shorthand S-167 

Brewer, David JoMnli (1837—1910), 
American jurist, bora Smyrna. Asia 
Minor; Influenced public opinion 
and development of la"W in U. S.; 
justice Supreme Court of Kansas, 
Supreme Court of U. S.; member 
Venezuelan Boundary Commission. 

Brewer'^ blackbird B-203 

Brew'sfer, .^ir David (1781— 18GS), 
Scottish scientist, disco^ere^ of the 
laws of polarization of light 
kaleidoscope invented by K-1 

Breweter, ■William (1567—1644), Pil- 
grim leader and one of founders of 
Plymouth B-300-1 

Brezlna (behee’e-nd), Ofokar, pen 
name of Vdclav Jebavy (vd'ho-v#') 
(1S65— 1929), Czech poet; wrote 
symbolic and mi'stical verse (‘I^e 
Music of the Springs’; ‘Daybreak’). 

Brian Bora (bren bo-ro*). or Brian 
of the Tribute (926-1014). "high 
king" of Ireland 1002—14, slain 
after victory over Danes at Clon- 
tarf; figures in legend and history. 


Briand (bre-an'), Aristide (1662— 
1932), French statesman B-301, 
picture B-301 

Briar CiifT College, at Sious City, 
Iowa; Roman Catholic; for women; 
open^ 1930 as junior college; 
senior college 1937; arts and sci- 
ences, commerce, home economics. 

Briard (bre-ord'), dog, table D-118a 

Briareug (ln*t-d'rt-jls). in Greek my- 
thologj*. giant son of Uranus U-465 


Briar stitch, or featherstitch. In se'W- 
ing S-112, diapram S-111 
Briarwood, root of heather H-320 
Brices Cro«s Roads. national battlefield 
site in Mississippi; established 1929; 
Civil War battle; here Gen. 


Xathan B. Forrest led Confederate 
cavalrj' with skill in battle, June 10, 
1864. 

Brick B-302-5. pictures B-302-4 
adobe B-302: houses S-144c, pictures 
A-301, X-168 

ancient use B-302, A-305,S-144— 144a, 
pictures A-301. 306, B-302: Great 
Wall of China C-277, picture C-282 
chromite C-SOO 
clay C-340. 341 
drains B-305 
fire brick B-304. G-121 
lajing bricks, methods B-S04 
lime in mortar L-244 
modem use B-S04— 5, pictures B-34.5, 
346 

paving C-341 

red color, reason for B-302 
sand S-38 
size B-304 

special purpose*?, types B-304 
straw, -why used B-302, C-340 
sun-baked brick B-302, A-299, pic- 
tures A-301. B-302 
America S-144c 
Babylonia and Assj-rla A-305 
ifesopotamia. Egypt and India 
S-144-144C 

Stone Age ruins T-191 
terms used In brick laying B-304 
terra cotta B-344, pictures B-S45, 
346a 

Brick cbee<e C-207 

Bricks wUltoat straw B-302, C-S40 

Brick tea T-32 

Brldalveil Fall, in Tosemlte National 
Park. California T-341a 
Bridal irreath (spirea) S-352 
Bride, Saint. Scc in Index Bridget 
TJride nf Z.ammern)nor, The*, not el by 
Sir Walter Scott, published 1819*; 
heroine is Lucy Ashton who loves 
the master of Ravenswood but is 
compelled to marry the laird of 
Bucklaw; becomes insane, stabs her 
husband on wedding night, and dies 
“Lucia dl Lammennoor’ 0-391 
Bride of file Adriatic (Venice. Italy). 
Brlde'well. originally royal palace In 
London named from St. Bride’s 
JVell in vicinity: given to citv of 
London as reformatory by Edward 
VI in 1553; in use for 300 years. 
Name now used for any house of 
correction for minor offenders. 
Bridge, See in /iidex Nautical term® 
table 

Bridge B-S05-11, pictures B-305-11, 
fc.ee also in Index names of various 
bridges, and (able of famous 
bridges on following pages 
arched B-308, plrfurcs I-22D, 1-267: 
camel-back, China, picture C-2S1; 
principle A-297, pictures B-311, 
31-159 

bascule B-306, pictures B-309 311 
building B-305-6 

cantilever B-306, S08, pictures 

B-307, 309, 311 

concrete construction : prestre'?‘?ed, 
picture C-431; reinforced B-306. 
picture B-311 

covered bridge, picture B-305 
drawbridge 

bascule B-306, pictures B-309, 311 
lift bridge, picture B-307 
medieval castle, picture C-133 
pivot, picture X-115 
girder B-306 

jackknife B-306, picture B-311 
longest bridges B-308 
Xihon-bashi, Tokj'o T-145 
noted bridge*? of world B-308 
pontoon bridge. See fn Index Pon- 
toon bridge 

strain of heat, wind, traffic B-306 
su.«*peiision. See in Index Suspension 
bridge 

trestle bridge B-306, S08, pictures 
B-306. U-419 

wire cable*? W-163, picture W-162 


Bridgeman, William Clive, VUcount 
(1864-1935), British first lord of' 
the Admiralty; active in parlia- 
mentarv* affairs since 1689; secre- 
tan.' of mines; home secretary; cre- 
ated viscount 1929. 

Bridge of Sighs, cox'ered bridge in 
Venice. Italy: so called because con- 
demned pri*?oners formerly passed 
over it from the judgment hall to 
place of execution: V-444, picture 
V-447 

Bridge of Ten Thousand Ages, (^ina 
F-209 

Bridgeport. Conn.. 3d city of state, 
on Long Island Sound; pop. 156,709: 
B-312, maps C-444, U-253 
Bridgeport, University of, at Bridge- 
port. Conn : founded 1927; arts and 
sciences, business administration, 
dental hygiene, education, engineer- 
ing, nursing, Arnold College of 
Health and Physical Education; 
graduate school in education. 
Bridger. James (1S04— 53), fur trader 
and scout, famed for daring and for 
knowledge of Northwest: bom 
Richmond. Va., later moved to St 
Louis; in 1622 joined Ashley's ex- 
pedition and continued in fur trade 
for 20 years; discovered Great Salt 
Lake 1824: built wav station. Fort 
Bridger, in sw. Wyoming 1543; 
guide for Stansbury exoioration 
1849. iSce also in Index Stansbury, 
Howard 

Bridge*;. Robert (1844-1930), English 
poet, poet laureate (1913-30); at 
08 abandoned medicine for litera- 
ture: verse scholarly and of high 
Q’ualUy "With beauty and a serene 
joy in life the chief themes; 'The 
Testament of Beauty’, his last "work, 
puhllched on 85th birthday, is a 
phno«ODhlcal poem In 4 books 
CAchille*? in Scyros*. 'The Chririlan 
Cantlv'^c’, pnetir dramae; '^lilto.n’s 
Prosody*, criticism): E-S82a 
Bridges Creek, Va„ early ancestral 
home of Washington W-17 
Bridget. Brigit, Brlgld, or Bride, Saint 
(4527-523?), one of the chief 
saints of Ireland; founded church 
and monasterj' of Kildare; festival 
Febmary i. 

Bridget of Sweden, Birgifta, or 
Brlglrt.n, Saint (13037-73). founder 
of Bricittines, order of nuns, bom 
near Uppsala, Sweden, of family 
famed for piety and wealth; 
patroness of Sweden; festival -Oc- 
tober 8. 

Bridgeton. N. J.. port and manufac- 
turing city on Cohansev River n^ar 
Delaware Bay; pop. 18,378; glass, 
canning factories; important settle- 
ment in colonial days: map 
Bridgetown. capital of Barbados. West 
Indies; pop. 13,340: map W-96a 
street vendors, picture W-95 
Bridgewater Canal, England C-70Sa 
Bridgewater College, at Bridgewater, 
Va.; owned by (Church of the Breth- 
ren; founded 1880; arts and sci- 
ences- 

Bridglng. See in Index Architecture, 
table of terms 

Bridgman, Lanra Dewey (1829— 89)» 
American blind deaf-mute B-206 
Bridgman, Percy William^ (born 1882), 
physicist, horn Cambridge. Mass.; 
taught at Harvard University 191^ 
54; received 1946 Nobel prize 
physics for discoveries in the field o. 
high-pressure physics. 

Brie (hre), district of France between 
Seine and ilame rivers 
cheese C-207 
Brief, in debating D-27 
Brief, in law. Sec tn Index Law, table 
of legal terms 

Brienne-le-Chntean (hre-cn* ?» sbd- 
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Name 


Fort Madison (Santa 
Fe) 

Winametie River 
Ea^^t Omaha 


SjuU Ste. Marie 

Erie Avenue 
Chattanooga (Chief 
John Ro«*) 


Lake W'a-iunpton 
Floating Bridge 
liohart 


^TORLD’S MOST NOT^VBLE BRIDGES— Cofic/wd^erf 

AIain' Height 

Spw Total, above 
Length Length "Water 
(Feet) (Feet) (Feet) 


Location? 

Saving Span Bridges 

Mi«'i<«ippi River, Fort Madi»on, Ioha 531 


Portland, Ore. 
Mi'^oun River, 
Iowa 


Omaha, Neb.— Council BlulTa, 

Bascule Bridges 


521 

520 


Saalt Sainte Marie Cana!?, Saatt Ste. Marie, 336 
Mieh. 

Black River, Lorain, Ohio 333 

Tennessee River, Chattanooga, Tenn. 310 

Pontoon Bridges 

Lake Washington, Seattle-Mercer Island, Wash. 202 
Deruent River, Hobart, Tasmania, Australia 180 


3,330 

*L60S 

3,607 

1,430 

2,300 

8,583i 

3,165 


144 

12 


13 


33 

14 


Year 

Tiumc Opened 


Cost 


R-H 1927 $ 3400,000 


R-H-T 

B 


H 

H 


1908 

1903 

1941 

1910 1,500,000 

1917 1,050,000 


H 

H 


1910 

1944 


8.854.000 

1 . 100.000 


^Su-rpen-ion-canuJever bridge. fOiher concrete arch bridges in the Morld have longer main spans, hut this is the longest concrete 
arch span in the United Stales. JOther plate girder bridges in the storld ha»e longer mam spans than the la«l two bridge?, but they are 
the longest plate girder spans in the United States. {Includes 6S6I*foot floating section and approaches- Entire bridge project with a 
innnel and roads is milts. D — lltghM ay. UC—Under construction. RT— Rapid transit. ER— ‘Electric railw ay. T— Trolley. R— Rail- 
road. 


to’), France, small totvn 23 mi. n.e. 
of Troyes on Aube Rner; indecisive 
battle between ElQcher and Na- 
poleon (1814) ; Napoleon studied at 
TmUtaiT.* school (suppressed 1790) 
Napoleon at N-6, ptcfitre N-7 

Brienr (hr^'^nfs), Lake, in Switzer- 
land. in canton of Bern: expansion 
of Aare River; about 9 ml. long and 
mi. wide: viap S-475 

Brier, or briar, any thorny plant of 
the genus Rubus or any wild- 
growing rose 

BrieuUes-&ur-MeQ«e (hre-iir ^iir-nidg), 
French village on Meuse River, 15 
mi. n. of "^'erdun. 

Brieux (hrJ-tP), Eugene (1S3S-'1932), 
French dramatist; stressed social 
subjects; a reformer rather than a 
literarj* artist ('The Red Robe'; 
‘Damaged Goods’; ‘Li'Enfani’). 

Brig:, ship S-151 
yanct/ VT-l-lS 

Brigacli ibre'ooR) Biter, in s. Ger- 
many; with Brege Ri\er forms 
source of Danube Riter. 

Brigade, in TJ. S. Army, formeily unit 
of 3400 to 6900 men; in infantrj', 
cavalry, field and coast artillery; 
not used m triangular division. 

Brigradler general 

U.S. Air Force, table A-384: insig- 
nia, picture U-23.S 

U.S. Army, fable A-384: insignia, 
picture tJ-238 

U. S. Marine Corps, table A-384 

Brig’antLne, ship S-161 

Briggs, Clare (1875—1930), cartoonist, 
born Reedsburg, Wis.; among his 
best-known senes were *Skin-nay*, 
‘The Days of Real Sport’, ‘^Vhen 
a Feller Needs a Friend’, ‘Ain’t It 
a Grand and Glorious Feeling*, and 
*Mr. and Mrs.* 

Briggs, Henry (1561-1630), English 
mathematician, bom "Warley YTood; 
proposed decimal logarithmic sys- 
tem in use today (Briggsian, or 
common, logarithms) ; calculated 
logarithmic tables (‘Arithmetica 
Dogarithmica*; Trigonometria Bri- 
tannica’). 

Briggs, Lyman James (bom 1674), 
physicist, born Assjxia, Mich.; with 
U.S. Dept, of Apiculture 1896- 
1920; National Bureau of Standards 
from 1920; on National Research 


Council since 1945; known for re- 
search on soil moisture and analysis 
and aerodynamics 

Brigham City, also Brigham, Utah, 
city 20 mi- n of Ogden; pop. 6790; 
settled as Box Elder 1851, renamed 
1836 to honor Brigham Young; 
peaches, beet sugar, canned goods, 
woolens: maps U-416, U-252 
Brigham Young University, at Provo, 
Utah; founded and endowed, 1875, 
by Brigham Young; under control 
of the Latter-day Saints (Mor- 
mons) ; high school and college of 
arts and sciences, applied science, 
commerce, education, fine arts; 
graduate school. 

Bright, 55lr Charles Tilston (1632- 
SS), English engineer; helped lay 
first transatlantic cable: C-7-8 
Bright, John (1811-89), English lib- 
eral statesman and brilliant ora- 
tor. born Lancashire; a Quaker: 
lifelong friend and co-worker of 
Cobden; began a long parliamen- 
tary career as chief orator for the 
Free Trade movement; greatest 
speech was in opposition to the 
Crimean TVar; reached height of 
his popularity as champion of 
Parliamentarj' Reform Bill of 1867; 
E-36gc 

Brlght-IIne spectrum S-331, 332 dio- 
Oram S-332 

Brighton (bri'toii), England, popular 
seaside resort 50 mi, s. of London: 
pop, 156,440; itiap B-325, picture 
E-349 

Brighton Beach, New York Citv C-432 
Bright’s disease K-39 
Brigit, Saint. See in Index Bridget 
Saint 

Brigitta, Snint. See in Index Bridget 
of Sweden, Saint 

Brilliant, or rhinestone, a coIorle^'S 
imitation stone J-350 
Brilliant cut, in diamond cutting D-78 
picture J-350 * 

Brilliant type T-228 
Brimstone, old name for sulfur 
S-447 

Brindisi (bren'dd-ge), Italy, ancient 
Brnndfsiuni. chief Roman seaoort 
on -Adriatic; now commercial town 
of 35.984; Roman ruins; center of 
airlines connecting with the East: 
maps 1-262, E-425 


Brine, salt solution S-29 
freezing, use in F-284 
Brink, Carol Ryrie (bom 1895), 
author of children’s books, bom 
Moscow. Idaho; Newbery medal 
(1936) for 'Caddie Woodlawn’, the 
storj’ of her grandmother on the 
TTisconsln frontier in 1864 (’Any- 
thing Can Happen on the River; 
‘Baby Island'; ‘Magical ^felons’). 
Brls’bane, Arthur (1S(J4-1936), news- 
paper editor, bom Buffalo, 
editor 2\€xc York VTorld, Kexc jOTk 
E vening Jonmal, J^ashxnfjton 
Times; noted for direct, forceful, 
popular style of editorials, appear- 
ing chiefly in papers owned by 
\Yilliam Randolph Hearst. 
Brisbane, Australia, capital of Queens- 
land, on Brisbane River 25 mi. 
above mouth; pop. 402,172; 
wool, hides, gold: Q-12, map A-489 
Brlsei^ (6ri-se't«), maid loved by 
Achilles A-8-9 

Bristlecope fir, rare evergreen tree 
(Abies tciiusfa) of pine fannly, 
native to Santa Lucia Mountains, 
Alonterey Count>’, Calif. Grows 30 
ft. to 100 ft. high; spirelike. Lea\es 
stiff, pointed, to 2% in. long, dark 
green with 2 white bands on under- 
side. Cones to 4 in. long, bristly 
appearing because of thin spines 
that extend beyond edges of the 
bracts (leaflike parts of the cone). 
Bristles H-242 
use In brushes B-330 
Bri«foI. Conn., city 15 mi. s.w. of 
Hartford; pop. 35,961; clocks and 
watches. automobile bearings, 
scissors; famous in ISth century 
for wooden clocks; map C-444 
Bristol. England, city 8 mi. from Bris- 
tol Channel, pop. 442,281: 
map B-325 

Bristol, Pa., borough on Delaware 
River 20 mi. n. of Philadelphia in 
rich farming region; pop. 12,710; 
manufactures textiles, airplanes, 
carpets, leather, chemicals: tnop 
P-1S3 

Burlington Bridge. See in Index 
Bridge, table 

Bristol, R. I., in Bristol County, 
on Narragansett Bay, 13 mL s e. of 
Providence; pop. of township, 12,- 
320; partly destroyed during 
Revolutionary' "War; site was once 
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India 1-68: CUve 0-351-2; Hastings 
H-280; Calcutta C-21 
British rmpirc. Order of, established 
1917 to reTvard war service; con- 
ferred upon women as well as upon 
men. 

Brifibh Gniftiut. a crown colony on 
n.e. coast of South America* 90 000 
sq. ml.: pop 375.701. cap. George- 
town: G-222(I-3, mop3 G-223, S-252 
Kaieteur Falls, pichoe S-277 
relationships in continent, map*? 

S-252-3, 255-7, pJcfopraph S-246 
Venezuela boundary dispute 
444 

British gam (dextrin) D-77 
British TTonduras. a British colony in 
Central America. sq ml., pop. 

59,230; cap. Belize mahogany and 
logr\\ood, chicle bananas, citrus 
fruit*-, cacao, founding of colony 
credited to British buccaneers early 
in 17th centiirj*: Great Britain's 
rights clearly rcCMgmzcd (179S) 
after revolt of Central America 
from Spanish rule C-177, T-344, 
viaps C-172, T-345, X-251. See 
also lu Index Central America 
relationship*? in continent, viaps 
X-245-6, 248, 250-1, 258 
sponge fisheries S-354 
Briti«ih Indin. that part of India 
which was directl> *-ubjecl to Brit- 
ish law I-68~68fl, map I-68u. Sec 
also tn IndcT India 
British name popularly applied 

to Great Britain G'hannel Islands 
Ireland Isle of Man and numerou*? 
surrounding island*?; area 120 880 
sq. mi : pop 53. 330.184. B-320-7, 
maps B-324-5, 321, E-416, pictures 
B-320, S22 

Channel Islands C-185, picture C-185 
climate B-S20 
geology B-322, 327, E-423 
Great Britain G-173-8, pictures 
0-173-4. licfercnce-Outlinc G-174- 
7: England E-346-56, maps B-321, 
324-5, E-347, pictures E-346, 348- 
56; Scotland S-62-5, pictures S-62, 
63a— 5; Wales W-3—4, picture W-3 
Hebrides H-327 

Ireland: Xorthern Ireland I-230b-2, 
pictures 1-231-2; Bepublic of Ire- 
land l-22&-30b, viaps J-226, 227, 
jvcturcs 1-226, 228-30a 
Man, Isle of M-71 
Orkney Islands 0-425 
people; racial clas.‘?ification, chart 
K-22 

relationships to continent, maps 
E-416-17, 419-20, 429, 429d 
Shetland Islands S-148 
tea consumption T-28. S2 
Wight Isle of W-133-4 
British Malaya, British pos«es*?ions In 
Malay Peninsula and nearby is- 
lands. including Singapore and the 
Federation of Malaya; 51,163 .*?q. 
mi.; pop. 5,S5S.163: maps I-12S, 
A-407. See also in Index Malay 
Peninsula: Malaga, Federation of; 
Singapore 

British Mnsenm, London. England 
Ij-S 05, E-441, map L-SOl, pictiive 
E-446. See also in Index Museums, 
table 

Assyrian dictionarj*. picture L.-181 
Bible manuscripts B-137, picture 
B-134 

Boticelli’s 'Abundance' I)-140a, pic- 
ture D-140C 

collections, pictures E-446 
Curtin’s painting of a coffeehouse, 
picture E-369 
Elgin Marbles A-12 
fiS\ircs from the Parthenon, picture 
G-200 

medie\al medallion, picture J-346 
royal Ubrarj* lr-183, B-246 
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Britifch New Guinea, former name of 
Papua X-143 

British Xortli America Art C-91, 99 
British North Borneo. See in Judex 
North Borneo 
British oak 0-319-110 
British Somalilancl, or Somaliland 
Protectorate, protectorate in n.e. 
Africa bordering Gulf of Aden; 
6S 000 sq mi.: pop. 700 000: chief 
toum Berbera* maps A-46. E-402 
relationships in continent, maps 
A-4e-7, 41-2. 39. 51 
British Sooth Africa Comnany R-t44 
British fftermnl unit (BTU) H-319, 
table E-344C 

British Tnion, flag of the United King- 
dom of Great Britain and Northern 
Ireland F-13fic, color jncfttrc F-133 
British Mest Indies, those islands of 
West Indies belonging to Great 
Britain: include Bahamas. Bar- 
liados, Jamaica, X-eeward Islands. 
Windward Islands and Trmtdad 
and Tobago. Sec also in Index 
West Indies, also names of islands 
and groups 

Brifomart. maiden renre‘?cnttng chas- 
tity, in Edmund Spen*?er*s ‘Faerie 
Quecne' (from Britomartis. a 
nymph of Crete, made goddess by 
Artemis) 

Brlt‘ons E-357-8, C-163. Sec also in 
Index Celts 

Brif'tnnj, French Bretagne (Z/rl-fau'- 
1/ti historic p»*ov*nce of n w France 
B-S27, Miaris F-270, E-424, pictures 
B-S27. F-260 
Brest U-300 
Curnac picture F'27l 
Celtic culture C-163 
doll, color picture 0-122c 
Nantes N-4 
people F-259. B-327 
surface F-261 

Brltlanj spaniel, dog D-130a, tal>7c 
D-118 

Britten, (Eclnard) Ben^nmlii (born 
1013). English composer, born 
Lowestoft; In tJ,S, 1939-42; has 
written music for motion pictures 
(‘I^ve from a Stranger’) and pln.ve 
(by Auden and Ishenvood) ; also 
operas ('Glonana*, for coronation 
of Queen EUzabeth 11, and 'Peter 
Grimes’) and chamber operas 
(•Rape of Lucretia', ‘Albert Her- 
ring’). 

Brittle star*., a type of starfish S-383 
Brno (bcr'ud), formerly Briinn, 
(5r»u)^ Czechoslovakia, city in 
Mora\ia, 70 ml. n. of Vienna; pop, 
258.333 : woolen manufactures ; 

unherslty; history dates back to 
9th century; maps C-535, G-S8, 
E-425 

Broach to. See fn Index Nautical 
terms, table 

Broa(Iii\. a tool, picture P-263 
Bro3<7 bean V'-466, B-S4 
Brondensting R-44— 51. 43, dinf/»*o»i5 
R-43, 45, pictures R-44, 46-7, 49 
ad\ertislng supports R-48 
author’s rights B-249 
first R-43: De Forest’s experiments 
0-46 

guide to air pilots A-534-5 
licensing R-42, 49 

television T-50-5. pictures T-50-54d 
vocational opportunities R-44 
Broadcloth, a fine, lustrous woolen 
fabric; also fine, closely woven cot- 
ton or silk fabric with mercerized 
surface. 

Broadhorn, a flatboat, picture P-265 
Brond Irrigation S-110 
Broad-Ieflved trees, one of the two 
great tree divi«5lons T-178, 184, 185 
Broad raror {Taffclus californianus) 
clam ’ 

shell, color picture 5-1396 
Broad Kiicr, a stream rising in the 
Blue Ridge Motintainc of North 
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Carolina and flowing s.e. through 
South Carolina, joining with Saluda 
to form the Congaree; about 220 
mi. long and navigable for small 
boats about 141 mi. above Colum- 
bia, S. C.: maps N-268, S-290 
Broadsword, a single-edged, broad- 
bladed sword u^ed for cutting 
rather than thrusting; the clay- 
more. a two-edged broadsword, 
formerl.v the national weapon of the 
Scottish Highlanders. 

Broadtail, silken \\a\T fur of newborn 
or prematurely bom iambs, e'^pe- 
cially the Karakul and other broad- 
tail breeds, 

Broadnaj. street in New York Citj* 
N-218— 19, picture N-220 
number of electric signs E'314 
Brohdingnag ( hrdhVHiip-ndfi), in 
'GuIIixers’s TraveLs’ G-229, 5-470 
Brora ihrO^ku'), Panl (1824-50), 
French surgeon and anthropolo- 
gist; founded Anthropological So- 
ciety of Pans, 1859; localized feat 
of articulate speech in brain. 
Brocade, originally a heavy silk with 
a raised design in silver and gold 
threads, name now applied to any 
fabric with a raised design or a 
design which appears to be rai.‘?e<l 
Italian Renaissance, picture T-105 
Brocatcl. or brocafclle (6rd7:-a-ft/'), 
a rich, hea\T fabric of Jacquard 
weave used for draperies and up- 
holstery; has a raised design; of- 
ten made of silk and linen; also a 
kind of variegated marble. 

Broccoli (br61/6-1i, Italian hroiyho- 
li), a \egetable of the mustard 
family (PraAsiVa oleracca italica): 
said to have been brought to Italy 
from Cyprus' C-1 

Brocht* (6rd-«?id'), fabric woven with 
a raised design, as a brocade. 
Brock, Rmma Lnn.an (bom 7S8C). 
ilUi'-trator and author of children’s 
books, bom Fort Shaw. Mont.; 
animal*? chief characters of picture 
books ('Runaway Sardine'; ‘Drusil- 
1a*; 'Three Ring Circus’) 

'Three Golden Orange**-’ 5-416 
Brock, Henry Matthew (born 1S73), 
English illustrator and water-cflor 
artist, born Cambridge; illu'=tra- 
tinns for work-s of Thack^my. 
Leigh Hunt, and Holmes; drawings 
for P»f«c7i and other magazines 
illustration, picfiirc E-380a 
Brock. Sir l*.aac (1TC9-1S12), British 
general, "liero of Upper Canada"; 
aided by Tecuin‘>.eh, captured I'e- 
troit in the War of 1812; Killed 
during American attack on Queen- 
ston Heights: picture C-97 
Brock, Sir Tliomaj. (1847-1922). Eng- 
lish sculptor: distinguished for 
power and skill in portraiture; work 
includes bust of Longfellow in 
Westminster Abbey, London, and 
portraits of Queen Victoria and 
Thomas Gainsborough. 

Brocken, highest peak in Harz Moun- 
tains (0747 ft.) H-280 
Brock'et/a South American deer D-44 
Brockton, ^lass.. city IS mi. 5- of Bos- 
ton. one of most important cente^ 
in world for manufacture of ^ 
shoes; pop, 62. SCO; map 3I-1S3 
Brockvllle, Ontario, Canada, port, rail- 
road, and manufacturing city on St. 
Lawrence River 60 mi. s. of Ot- 
tawa; pop. 12,301; dairy and lumber 
products, hardware, copper wire, 
cables, hats: map C'72 
Brockirny, Howard (1870— 1951). com- 
poser, born Brooklyn, N. T-: 
orchestral works (‘Sylvan Suite’): 
compiled folk songs of Kentucky 
mountains. 

Brod (6r6f), Max (born 18~4). G_e^" 
mau writer of novels, short storie^^. 
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Brooklyn Botanic Garden, in Brooklyn, 
X.T.; established 1910; directed by 
a private corporation on land and 
in buildings owned by JCew York 
City; 50 acres: B-262 
Brooklyn Bridge, over East River, 
N.Y. B-306, pictures X-221, A-390. 
See aho tn Index Bridge, tabic 
Brooklyn College, at Brookl\Ti, Kew 
York City; part of the Coliege of 
the City of Xew York: estab- 
lished 1930 by combining Brooklvn 
branches of City College and Hunter 
College; municipal control; arts 
and sciences, education; graduate 
school. 

Brooklyn Is’aTy Yard, in elbow of East 
River; purchased by U. S 1601; re- 
pairs, builds vessels, conduct*^ naval 
research: B-329, inaps X-222, B-329 
Brook minnow D-1 

Broolcs, Charles Stephen (1678-‘19o4), 
author, born Cleveland. Ohio; re- 
tired from printing business 1913 
to write; organized Little Theater 
in Cleveland; writings whimsical, 
witty (‘Journeys to Bagdad’; 
*FrIghtfu. Plays’; ‘Luca Sarto*) 
Brooks. Gwendolyn (Mrs Henry 
Blakely) (born 1917), writer, bom 
Topeka. Kan.; first ^^egro to re- 
ceive Pulitzer prize (1950 for 
‘Annie Allen’, poems) ; also nTote 
'A Street in Bronzeville*. poems, 
and 'Maud Martha’, a novel. 
Brooks, Joseph (1821—77), Arkansas 
political leader known for governor- 
ship conflict with Baxter A-371 
Brooks, PhUVips (1835-93). preacher, 
bom Boston. Mass ; Internationally 
famous orator. Episcopalian bishop 
of Massachusetts* wrote hymn ‘O 
Little Town of Bethlehem’ 

Hall of Fame, table H-249 
Brooks, Preston Smith (1819-57), 
U.S. congressman from South 
Carolina (1852-56) 
assaults Charles Sumner S-450 
Brooks. Von Wyck (born 1866), liter- 
ary critic, bom Plainfield, N.J.; 
literary editor, The Freeman, 1920- 
24; shows keen understanding in 
analyzing and interpreting recent 
tendencies In literature ('Letters 
and Leadership’; ‘The Ordeal of 
Mark Twain’; ‘Emerson and 
Others’; ‘Flowering of Xew Eng- 
land’, awarded Pulitzer prize 1937; 
‘Kew England: Indian Summer’; 
‘The TTorld of Washington In'ing’; 
‘The Times of Melville and Whit- 
man*; ‘Confident Years'; ‘The 
Writer in America'; ‘Scenes and 
Portraits’, autobiography) 
XfOngfellow characterized by L-310 
Brooks, Walter Bollin (bom 1886), 
writer, born Rome, X.Y.; highly 
diverting nonsense stories for chil- 
dren ( ‘Freddy the Detective’ ; ‘Clock- 
work Twin’; ‘Freddy the Cowboy'). 
Brooks, William Keith (1848-1908), 
zoologist, bom Cleveland, Ohio; 
with Johns Hopkins University 
1876-1908; teacher of many em- 
bryologists (‘The Foundations of 
Zoblogj’*). 

Brooks Kange. Alaska, mountains 
across n. Alaska A-132, maps A-1S5, 
K-250 

Brooks’s, club in Ijondon, founded 
1764 as Aimack’s Club; Sir Joshua 
Reynolds. Sheridan. Burke. C. J. 
Fox, Horace Walpole noted guests. 
Brook trout T-193, color picture F-117 
Broom. Jacob (1752-1810), public offi- 
cial. bom Wilmington, Del.; signed 
United States Constitution. 

Broom, Jacob (1808-64), statesman, 
born Baltimore. Md.; member House 
of Representatives from Pennsyl- 
vania: nominated by Native Amer- 
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ican party 1852 for president of 

U. S. 

Broom, Robert (1866— 1951), Paleontol- 
ogist. born Paisley, Scotland; 
author of books on comparative 
anatomy, vertebrate paleontology 
prehistoric man M-70 
Broom B'S30 

Broom, shrub of the pea family 
emblem of the Plantagenets H-335 
Broomcorrit any of certain varieties 
of Andropoffon sor£r/i»m .'head of the 
plant composed of brushy seed- 
bearing branches; when dried these 
make the “straws” of common 
brooms: first grown in America by 
Benjamin Franklin; now grown 
commercially m Illinois. Kan^sas, 
Colorado New Mexico, Oklahoma, 
and Texas 
brooms B'330 

Broomront, a Mexican grass F-62, 
tabic F-63 

Broomtall, a horse H-428d 
Brotherhood of St Andrew, an organ- 
ization of men and boys In the 
Episcopal church, the object of 
which is “to aid In the extension 
of Christ’s kingdom”; senior and 
junior departments, founded 1884 
in Chicairo. now International 
Brother Jonathan, nickname for U. S. 
N-235 

‘Brothers Karamazov (bd-rd-muz'o/), 
Tlie’.a novel (1880) by Dostoye\*sky : 
tells tragedy of three brothers In 
provincial Russian town. 

Brothers of the ChrUtlan Schools, an 
order of monks M-353 
Brougham (brp’dm), Henry, Baron 
(X778-18G8), British lord chancel- 
lor and Liberal reforming states- 
man; made reputation as counsel 
for Queen Caroline In defense 
against divorce from George IV ; bis 
carriage forerunner of brougham. 
Broun (bVQn), Ilcywood (1688-1930), 
writer, bom Brookljm. N. Y.; ed- 
ucated at Harvard University; was 
successively newspaper reporter, 
sports writer, dramatic critic, liter- 
ary editor, and columnist; identi- 
fied with labor and social reform 
movements; wrote novels ‘The Boy 
Grew Older’, ’The Sun Field’, and 
‘Gandle Follows His Nose’; breezy 
and outspoken humorist. 

Brouncr. or Brouwer (br<?*cr), Adrian 
(16067-38), Flemish genre and 
landscape painter; peasants, tavern 
scenes favorite subjects; expert 
technician, colorist (‘Sleeping Peas- 
ant’; ’Quarreling Gamesters’). 

Brow, Sec tn Index Nautical terms, 
fable 

Bronolllo (brd-icdl't-a), annual 
plants of the nightshade family, 
native to South America. Tlie 
small tubular flowers of blue, violet, 
or while grow in loose, elongated 
clusters; leaves smooth and oval. 
Browder, Earl (born 1691). Com- 
munist party leader, bom Wichita, 
Kan.; represented Red International 
of lAbor Unions in China 1927-29; 
general secretary of Communist 
party in the U. S. 1930—11 ; convicted 
by New York Federal Court. 1940, 
of using false passport and sen- 
tenced to 4 years in prison, fined 
?2.000; sentence commuted. May 
1942; expelled from Communist 
party in XJ. S. 1945, 

Browere, John Henri Isaac (1792— 
1834), sculptor, born New York 
City; known for life masks in 
plaster of famous Americans 
mask of Jefferson, picture J-332c 
Brown, Abble Farwell (1875?— 1927), 
^iter, bom Boston. Mass.; best 
known for imaginative children's 
stori es (^n tlie Daj’s of Giants’; 
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‘The Lonesomest Doll*) ; also wrote 
poems (‘A Pocketful of Posies'). 
Brown, Alice (1837-1948), writer, 
born Hampton Falls, N. H.; 
analyzed New England characters 
('Tiverton Tales*, short stories; 
‘Children of Earth’, drama). 
Brown, Sir Arthur Whitten (1685- 
1948), English aviator; v/lth Sir 
John Alcock made first nonstop 
transatlantic flight, tabic A-104 
Brow n. Charles Brockden ( 1771— 1810), 
novelist, bom Philadelphia, Pa.; 
first American professional man of 
letters (‘Wleland’ and other talcs 
of terror) ; A-226a-b, picture N-310 
Brown, I'crd Madox (1821—93), Eng- 
li.*5h painter; realistic treatment of 
historical subjects 
painting by. picture C-201 
Rossetti and R-234 
Broun, George (1818—80), Canadian 
statesman, born in Scotland: one of 
earVie‘=t advocates of Confedera- 
tion and one of first to foresee the 
development of Canadian North- 
west; founded Toronto Globe: C-99 
Brown, Henry Kirke (1814-86), 
American sculptor, noted for his 
statues of public men S-80 
Brown, Jacob (1775— 1828), U.S. Army 
officer, bom Bucks County, Pa.; 
prominent in War of 1812; rose to 
rank of major general; distin- 
guished himself at Fort Erie, Chip- 
pewa, and Lundy’s Lane; became 
general In chief U. S. Army 1821. 
Brown, John (Old Osawatomle 
Broum) (1800-1859), American 
nbolitionfst B-330-1, picture B-3S0 
Harpers Ferry H-271, picture C-8S1 
Kansas border warfare K-17, B-331 
mural by Curry, picture B-S30 
Brown, John (1810—82). Scottish phy- 
sician and .autJior; 'Rab and His 
Friends* and ’Marjorie Fleming' ex- 
tremely popular for their kindly, 
humorous characterization. 

Brown, Jfnrcia Joan, author-artist 
born Rochester. N. T.; her books for 
children are the result of experience 
as a ston’teller in the New York 
Public Library ('Stone Soup’» 
'Dick Whittington and His Cat’, 
‘Puss in Boot.**', ‘The Steadfast Tm 
Soldier’, and 'C^Jinderella', awarded 
Caldecott medal 1955), 

Brown, Margaret Wise (1910—52). 
author and editor of children’s 
books, born New* York City; in 10 
years she wrote and published more 
than 50 books under her own name 
and a pen name. Golden MacDonald, 
(’Goodnight Moon’; ‘Golden Egg 
Book’; 'Red Light, Green Light*; 
'Noon Balloon'; '\^ere Have You 
Been’; The Little Island*, awarded 
Caldecott medal in 1947 for Its 
illustrations by Leonard Weis- 
gard; ‘Wheel on the Chimney’). 
Brown, Slather (1761—1831), portrait 
painter, born Boston, Mass.; de- 
scendant of Cotton Mather; lived 
in England after 1781 
portrait of Jefferson, picture J-330 
Broi\n, Paul (born 1893), artist and 
author of children’s books; bom 
Mapleton, Minn.; his specialty is 
drawings of horses in action ex- 
pressed w*ith humor (‘Crazy Quilt*; 
’War Paint’; ‘Pony School’). 
Brown, Peter, carpenter on May- 
fioicer; ancestor of John Brown, the 
abolitionist. 

Brown. Prentiss Marsh (bom 1889), 
public official, bom St. Ignace, 
Mich.; U. S congressman 1933-37, 
U.S. .senator 1937—43; head of Office 
of Price Administration January to 
October 1943. 

Brown. Robert (1773-1658), Scottish 
botanist, bom Montrose, Scotland; 
naturalist 1801-5 In expedition 
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BRULE 

first TThite man to reach I-ake 
Sui>t:nor (1G22); murdered by 

Brulf, a tribe of the Teton Siou^: In- 
dians living chiefiy in Xorth Dakota. 

Bru'jnidi, Con«.fantino (ISOV-SO), 
American painter, born Rome, 
Italy; moved to C.S. 1^52; became 
citizen; famous for frescoes in 
Capitol, "Washington, DC. 

Brma'niell, George Brjan (1775— 
1S40), “Beau Brummell.** English 
dandy, dictator of fashion, early 
friend of Pnnce of Wales (King 
George IT). 

Brnndi«inm, Italy. See in Index 
Brindisi 

Brtineaa (brit-no'), Alfred (1557- 
2?a4). French composer, mflu^^nced 
by his friend Zola, introduced into 
Uieater IjTics of readisfc nature, 
some of his librettos ba-'^'^d on Zola’s 
novels (‘L'Attaque du moulin’)- 

Brnnei Cfcnf-nd't), <hi*^f l*»vrn Of 
Brunei, Borneo; built on pdes over 
Brunei River; pop lO.nio* tnaps 
A-407. E-202 

Brunei, protectorate in British Borneo: 
2500 sq. mi ; pop. 40 C57 B'255, 

map E-202 

Brunei'* Sir 5Iarc l‘‘ntnbard (17C9— 
1S40>. British Inventor ,nnd en- 
gineer, born in France. p<='n'ect#>d 
many in^entionc. including block 
pulleys for ngg.ng of ships -wood- 
n-orking machiner?'. machine for 
making seam!o«« sho^^-^. etc- but 
most famous for invention of a 
shield system ot bonng (after 
watchinc a shipvrorm at ’^rork), 
^hich he u«ed in constructing 
Thames tunnel T-210 

Brunelleschi Filippo 

(1377-1446). Italian architect, bom 
i7orence called founder of Renais- 
sance architecture created theory 
of linear perspective 
dome of Florence cathedral, picture 
F-147 

Ghiberti and G-107 

Brnnetlere (tn/n-t^-t/-?r'). Ferdinand 
(1549—1906). French critic, editor of 
the Revue drs Deux ilondrs ('Hl.«- 
toire de la litt^rature Irangaise 
classique*) 
quoted F-2S6 

Brunhild (t-nrn'Jirif > (German Brun- 
hude), heroine in ‘Song of the 
Xibelungs* X-232 
opera 0-393, M-464 

Brunhllde. also Brnnhllda, Qneen 
(died 613), vrife of Sigebert I of 
Eastern Frank-land and daughter 
of Athanagild, king of Visigoths; 
accomplished, beautiful, and an 
able ruler. When her Gai- 

.«=wlntha. tvife of Chilperic. king of 
We’^^t Frank-land, was murdered. 
Brunhllde vraged war against Chil- 
penc's kingdom- She was finally 
captured, tortured, and dragged to 
death by wild horses. 

BrunhofT, Jean de (159?— 1937), 
French artist; author and illus- 
trator of children’s book'= ('The 
Story of Babar’). 

Brunn, Czechoslovakia. See in Index 
Brno 

Branne, Robert of. Sec in Zrtdcx 
Maunjmg, Robert, of Brunne 

Brunner, Arnold WUliam (1657—1925), 
architect, bom Xew Tork Citi*; 
designed many public structures in- 
cluding Capitol Park State Office 
Buildings. Harrisburg, Pa.; widely 
Influential in D.S. as city planner. 

Bruno (brp'no). Saint (10307-1101), 
German monk; festival Oct. 6; 
founded Carthusian Order in 10S4. 

Bruno, Giordano (1548?— 1600), Ital- 
ian Renaissance philosopher; b^an 
career as Dominican friar, but was 


expelled for heresy; his views 
brought him into conflict also with 
Calvinistsand Lutherans; expanded 
teaching of Copernicus into a form 
of pantheism; attacked Christian 
doctrine of immortality; burned at 
stake in Rome Feb. 17, 1600. 
Brunswick, Ga., straport and popular 
resort in se. on St Simons Sound, 
4 mi. from Atlantic; pop. 17,954; 
fishing and canning interests^ naval 
stores lumber: maps G-77, U-253 
Fort Frederica Xational Monument 
X-33, map X-18 

Brunswick, German Braunschweig 
(bro««'s?»t ix). former «Jtate and 
duchy in w Germany, area 14le 
sq. ml 1939 pop 600 000. after 
World War II. incorporated Into 
Lower Saxony (A'ledersach^en) 
Bfunswlrk, Germanj' cuy in Lower 
Saxony; pop 223 760. map G-8S 
Brunswick. Me town 25 mi. n e. of 
Portland, pop 7003; rayon, cotton 
goods, newsprint, paper boxes; 
Bowdoin College; map iI-4S 
Brunswick, IIoo«e of- Sf'C in Index 
Hanover HoiTse of 

Bru^a. Turket*. See in Ivdcx Bursa 
Brn^h, Charles Francis (1®49— 1929), 
inventor. bom Euclid, Ohio; 
pioneer Investigator of electric 
Unhung: invented a storage bat- 
tery and many other de\nces 
arc light developed by E-309 
Bra*vh. Christine Chaplin (1^42—92). 
writer, bom Banuor. Me (‘Colonel’s 
Opera Cloak*, story of Southern 
family in Xorth. ‘Inside Our Gate’, 
storj' of own family) 

Brush. George de Forest (1655— 1941), 
painter, bom ShMbjwille. Tenn.: 
many “mother and child” groups, 
Indian subjects, portraits 
Brush, of electric generator and mo- 
tor E-290, picture E-291 
Brush drawing, Chinese method of 
drawing %vith ink. the fluid strokes 
expre^^s the essence, rh>'thm. and 
vitality of the subject: C-277. D-1S9 
Wu CThen's ’Bamboo in the Wind* 
D-140d, picfvrc D-140d 
Brushes B-S30 
paint P-42: artists’ P-S7c 
Brush turkey, a bird of the group 
ilcfjapodcs, native to Australia and 
Xew Guine.a: lives in brushwood 
eag hatching E-26S 
Brn«ilor (brn-sC/’d/), .\Iexe] (1S53— 
1920). Russian genera!; brilli.ant 
successes in Galicia 1914-15 and 
1910: after revolution of 1917 was 
in supreme command; later ac- 
cepted Bolshevik regime: W-226 
Brussels ^ (bnls'rlc). or Bruxelles 
(Irii-seV), capital of Belgium; pop. 
1«4,63S; B-334. maps B-111. E-416, 
425, pfcfurcs B-114. 115 
Christmas celebration, picture 
C-294h 

Royal Myceum of Fine Arts, Sec in 
Index Museums, tabic 
tapestry making T-13 
Brussels, CnlvrrsUy of B-334 
Brussels; carpet R-252, picture R-248 
Brussels grifTon, tov dog. color pic- 
ture D-116b^ tabic D-119 
Brussels lace 1^78 

Brussels sprouts, vegetable of cab- 
bage typo C-1, picture C-2 
when and how to plant, tabic G-19 
'Brut’. Sec in Index Layamon 
Bruttium (briif'f-iini ). ancient name 
of (Talabria, Italy, map 1-263 
Bru'tus, Lucius Junius, legendary 
Roman patriot; one of first two con- 
suls of the republic (509 e.c.) • 
R-181-2 

Brutus, Marcus Junius <65?— 42 B.C.), 
Roman republican, one of Caesar’s 
as«5a5sins although he had been 
aided by him; fled Rome and seixed 


BUBBLE 

Macedonia; committed suicide when 
defeated at Philippi; character in 
Shakespeare’s ‘Julius Caesar': C-14, 
15, picture E-376& 

Brutus the Trojan, mythical first king 
of Britain, grandson of Ascanius. 
the son of Aeneas. 

Bruxelles, Belgium, Sec in Indrx 
BniKseis 

Brnyere ihru'per’), Jean de la (1645- 
96), French essayist and wit; one 
of best writers of classical JYer.ch 
(‘Caract^res’; *M€moires’). 

Bryan, Charles Wayland (2667—1945). 
political leader, bom ?alem. III.: 
brother of William Jennings Bryan; 
Democratic candidate for rice- 
president of U.? In 1924; governor 
of Xebraslm 1923-2'. 1031-33. 
Bryan, John Xeely, American pioneer, 
first white settler of Dallas. Tex. 
D-5, picture D-6 
restored cabin, picture D-5 
Bryan, WilHatn Jennlng*! (16C0— 1925). 
American political leader and edi- 
tor B-'334-5 

campaiens against 5rcKinl<“r 31-18, 
20 

home in Lincoln. X'eb L-251 
Statuary Hall. See in Ind*'x Statu- 
ary Hall (Nebraska), table 
Bryan, Tex., resjidential city 65 jni- 
n.e. of Austin; pop 25 102; fruit, 
livestock, and dair'" market: tnup* 
T-90. U-253 

Bryant, Sara Cone (bom 1^73), au- 
thor bom Melrose. Mas®.; lecturer 
on storytelling (‘.^tories to Tell 
to Children' ‘Gordon in the Great 
Woods’. 'Story Reader*). 

Br>nnt, William Cnllrn (17'>4-15T5). 
“father of American poct«” B-335. 
A-225 

Hall of Fame, tabic H-249 
quoted .4.-226/*. d 

Biyre. George (1C44-1P3I). Canadian 
historian and Presbyterian clergy- 
man: organizer of Manitoba (Col- 
lege ( 1 ‘^71 ) ; authority on Canadian 
Xorthwe«t (‘Remarkable Historj* 
of Hudson’s Bay Company'). 
Bryce. Jame®, TiKcount ( 163 s— 1922), 
Briti*-h statesman and historian. 
ambas®ar2or to U. 5. (“The American 
Commonwealth*, a classic; ‘Modem 
Democracies’: ‘A Study of Anr*er- 
ican Hi^too*’). 

Bryce Canyon Xafional Park, In Utah 
X-30, color pfeturr X-2o, maps 
X-18. C-414b 

Bryn Mau*r (brin mnr) College, at 
Bryn Mawr. Pa.: for women: 
opened 1^65 (founded 1®^0); arts 
and sciences; graduate school co- 
educational; pichirc C-3S4 
Bryology, branch of botany dealing 
with mosses. Ser in Index Mos® 
Biyopli'yta (bryopliyte*). a phyluiv 
of th*» plant kingdom P-2S9, Kclcr- 
cncc^Outhnc E-264— 5 
Bryoxoa (brf-d-ro'n), or moe‘« nnimal*. 
Refcrencc^Oittlinc Z-S64 
place in “family tree” of animal 
kingdom, picfiirc A-251 
Brython'ic language**, a group com- 
prising Welsh. Cornish, and Breton, 
belonging to Celtic branch of Indo- 
European family; :so called from 
word “Brython.” whicli mean® a 
Briton of southern stock 
Irish related to 1-234 
B-scopc, type of radar R-27 
B.T.C. See in Index British thermal 
unit ^ 

Bubble gum C-227 
Bubble-nest bnllders, fish A-2S1 
Bubble nests, of froghopper. picture 
X-59 

Bubble octant. See in Index Octant 
Bubbles, soap. See in Index Soap. stib~ 
head bubbles 

Bubble sextant. See in Index Sextant 
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BUDDING 

Temple of Boro Budur, Java J-32S, 
picture J-326 

Vat Arun, BangI:ok, Siam, picture 
S-170 

Budfllng, in bud erafting^ P-296, R-237 
Budding, or gemmation, a mode of 
asexual reproduction in low forms 
of plants and animals in which an 
outgrowth on the parent results in 
the formation of a new individual: 
P-296 

hjdra H-46G, picture A-260d 
jellyfish J-334, picfwre J-333 
yeast Y-336 

Buddleia, or Buddleja u 

genus of shrubs and trees of the 
logania family: evergreen in tropics. 
Flower spikes of tubular lilac, 
white or yellow florets, leaves nar- 
row; also called butterfly bush 
Biidejo^ice, Ceske, Czechoslovakia. 

See tn Index Cesko Budejovice 
Budenny ibq'dCn-i), Senij on Miklmil- 
ovich (born 1883'*), Russian gen- 
eral; cavalrj* leader in Bol.«?hevist 
campaigns 1917-20. made 1st vice- 
commissar of defence August 1940; 
commander in Ukraine July-Oct. 
1941, named reserves later 
Budgell, Bustace (2686—2737), Eng- 
lish writer; associated with Steele 
and Addison in writing for the 
Tatter and the Speefafor 
Budgerigar. Sec in 7«dcx Parakeet 
Budget, a financial plan, term was 
originally applied to the black bag 
containing his statement of ac- 
counts carried by the British chan- 
cellor of the exchequer later to the 
contents of the bag. hence its 
present usage T-125, 126 
budgetary control in industry 1-141 
household H-410, T-126: buying a 
home B-345; decorating a home 
1-186 

reform in England L-286 
Budget, Bureau of the, U S TJ-SSS 
federal budget, chart T-24q 
B udgie. See in Index Parakeet 
Bndweis, Czechoslovakia. Sec tn 7n- 
dex Ceske Budejovice 
Buell, Don Carlos (1818-98), soldier 
prominent in Civil V'ar on Federal 
side; born near Marietta. Ohio; 
became major general of volunteers; 
after his Tennessee and Kentucky 
campaign he wa*^ replaced by 
Rosecrans (16G2): C-336 
Buenarentura (bted-no-Uf ii-foVu), Co- 
lombia. important Pacific port at 
mouth of Dagua River; pop. 23,000; 
coffee, hide"’, gold, platinum; C-388, 
maps C-387, S-252 

Buena Vista (Im'no vTs'fUj Spanish 
btod'ud vts'fdl. battle of, in Mexi- 
can War jM-186 
Jefferson Davis and D-22 
Buena Yi«tn College, at Storm Lake, 
Iowa; Presbyterian; opened 1891; 
liberal arts. 

Buenos Aires (btrd'nns cr'tz), Spanish 
hicd'nds Vrds), capital of Argentina, 
harbor on Bio de la Plata. 2 66 mi. 
from sea; pop. 2,982,580; B-339-41, 
A-330. 334. 336, mans A-331, S-253, 
pictures B-340, A-334, 335 
cities, world’s largest. See in Index 
City, fable 

harbor, picture A-335 
museum. See in Index Museums, 
fable 

Buff, Conrad (born 1886), American 
artist, born Switzerland; moved to 
California in 1905; well known for 
mural paintings and lithogranhs of 
the West; illustrator of children’s 
books, chiefly those written by his 
wife, Mary ^farsJi BiifT (born 1B90), 
born Cincinnati, Ohio (‘Dancing 
Cloud, the Kavajo Boy’; ‘Kobi, 
a Boy of Switzerland’; ‘Dash and 
Dart’'; 'Big Tree’; ‘Peter’s Pinto’; 
‘The Apple and the Arrow’). 
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BufTnlo, K. T., at e. end of Lake Eric, 
2d largest city of state; pop. 580,- 
132- B-341-2, maps X-204, U-253, 
pictures H-2G4, X-213 
Cleveland mayor C-344 
museums B-342. See also in Index 
Museums, fable 

BufTnlo B-341, picture B-341. See also 
i« Index Bison 

buffalo bird, or cattle heron B-341 
Cape buffalo B-341 
water buffalo, or carabao B-341, 
P-197, jiictnrcs B-341, C-271, 

P-196, E-273 

BufTnlo. American, or Amcrienn Bison. 

Sec in Index Bison 
BufTnlo, Unixcrsltj of, at Buffalo, 
N Y : founded 1846, arts and sci- 
ences. business administration, 
dentistrj’, dhlsion of general and 
technical studies education, engi- 
neering, law, medicine, pharmacy, 
social work, graduate school. 
BufTnlo Bn.iou. Te\a*' H-434 
BufTnlo Bill (William Frederick 
Cod> ) (1846-1917), American 

frontiersman B-342, picture S-305 
European t^iir H-277 
marksmanship R-153a 
V’Jld West show B-342, C-317, F-37 
Buffalo Bill Dam. In Wjoming. on 
Shoshone River W-316, map W-322 
Biiffulo bird, or entile heron B-341 
BufTnlo bug, or hiiffnlo motli B-107 
Buffalo bur. a low growing annual 
plant (SoJanum rosfrafinn) of 
nightshade family found in cent. 
North America Grows 1 ft to 2 ft. 
high; leaves and «tems covered by 
white hairs; leavo.s lobed Flow'crs 
yellow 1 in. wide. 5 petals; fruit 
prickly. Sometimes called sandbur 
and bur grass. 

BufTnlo dance, of Plains Indians, 
color picture 1-97 

Buffalo fUh, name for several large 
fishes of sucker family (Cnfosfomf- 
dac). found throughout Mississippi 
Riier valley; common, or big- 
mouthed buffalo (Mcoastomatohus 
ci/pi'tu€Va) and small-mouthed buf- 
falo (Ictiohus hubalusy are impor- 
tant food fishe.s; resemble carp in 
h.abits. 

Buffalo Gap, S. D.. town In s w. part of 
state, about 42 ml. s.w. of Rapid 
City; pop, 166: S-305, map S-302 
BufTnlo gnat, an insect closely related 
to the northern black fly; torments 
horses and cattle 
eggs E-268 

Buffalo moth, a beetle B-107 
Buff-breasted sandpiper S-209 
Buffer state, small Independent state 
lying between tw’o larger ones, thus 
either reducing the posslbilitv of 
hostilities between them or bearing 
the brunt of their opposing armies. 
Buffer systems. In chemistry C-219 
Buffleliend. a diving duck {GJaucion~ 
ctfa albcota) 
nest D-158 

Buffon (l;/i-/<5u'), Georges Louis Le- 
cierc, comte de (1707-88), French 
philosophic naturalist and writer 
('Natural HIstorj'*) D-19, Z-361 
Bug. an insect with sucking beak 
1-163, Sec also in Index Ilemlptera; 
and names of individual bugs 
aphids, or plant lice A-272-3, pic- 
tures A-272 

assassin bug, color picture I-154b 
bedbug, picture P-79, color picture 
1-1641) 

beetles not true "hugs” B-los 
chinch C-287, pictures C-287 
cicada C-306-7 pictures C-306 
cochineal C-373 
control S-S56-7, G-17, C-287 
lac insect L-82 

leaf hopper, color picture I-164b 
nymph stage 1-156 
scale insects S-5S-4 
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scientific name 1-I60a 
stinkbug. color picture I-lG4b 
w*ater bugs W-64-5, pictures W-64 

Bug, a telegraph transmitter, picture 
T-37 

Bugalev, Boris Nikolaevich, See in 
Index Byely, Andrey 

"Bug Bible" B-137 

Bugle, a wind instrument B-342, 
H-427, picture M-471 

Bug (boy) KIver, more than 450 mi. 
long, rises in w. Ukraine, Russia, 
flows n. along Ru.'^sia-Poland 
boundary, then turns n.w. and w. 
into Poland to Vistula River; maps 
P-344, E-417, Pv-267 

Bug Riicr, or Southern Bug Klvcr, 
about 500 mi. long, in s.w. Ukraine. 
Russia ; flows s.e. to estuar>' of 
Dnieper (Dnepr) River, at Black 
Sea: maps R-267, B-204 

Bugs Bnniij , cartoon character, pic- 
ture M-426 

Building B-343— 7, pictures B-343— 7. 
See also tn Index Architecture; 
floating and ventilating; Housing; 
Shelter For list of terms commonly 
used In building, see in Index Archi- 
tecture tabic 

acoustics S-239, diaqram S-239 
air conditioning A-77-8 
air spaces in brick W’alls B-304 
chimney: invented S-144a, S-424 
closets, planning B-346 
columns, steel B-344 
concrete C-431a-.b, picture C-431c 
concreteconstruction, pfetm e B-S46a: 

flooring B-34G; houses B-345 
cornice, picture A-308 
doors, planning B-346 
drainage system in houses B-S46, 
p.323 

eartliquake-proof construction E-196, 
T-145, J-299-S00 
elevators E-S28-9, picture E-328 
factories P-10 
federal aid B-345 

fireproofing P-92, B-544, B-345-6: 
asbestos A-401 

floors: houses B-346-S46Cj M-396; 

skyscrapers B-344 
foundations B-344, 346; caisson 

C-17, picture C-17,* under water 
C-17, D-106, P-329-30 
frame, beginnings S-144o 
hobby, bibliography H-398 
hoist, picture M-435 
homes B-345~7, S-144c-5. See also 
in Index Hou.sing; Shelter 
Industries, JteJcrcnee-OutVine 1-147 
insulation. See fa Index Insulating 
materials, in building 
lighting L-238-9, pictures L-239 
lightning protection L-241 
meclianical draw'ing M-167h 
model housing projects, picture R-20B 
planning H-409, B-345-6b 
plumbing P-322-3, picture P-323 
prefabricated houses BSiGb, pictures 
B-347 

regulations: setback stvle, picture 
A-320; zoning (i!-S23a-b 
roofs: development A-309-10, 311-12; 
houses B-346; skyscrapers, fire- 
proof B-344; tvpes A-317, 319, 
pictures'' A-193c, 194, 199, 204, 
206-7, 209, 212, A-322 
school construction in U.S., yraph 
E-261 

skeleton construction A-32S, B-343, 
pi *tnrcs A-313, B-345 
skv«craper A-S23, B-343— 4 
Chicago C-233, pictures C-23S-4, 
237 

lightning protection L-241 
New York Citv N-217, pictures 
N-215, 217, 220-1 

setback des:gn C-323b, pictures 
A-320, N-217 

sound control S-239, diayrams S-239 
standardized forms; house units 
B-3461/ 
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Bull whflckers, drivers of oxen teams 
in Uie earJy pioneer day«, trom bull- 
TThack, a short-handled \^hip 'with 
a long la'^h. 

Biilow (6n'7o), Bernhard, prince von 
(1S49-1929), German statesman 
and diplomat, imperial chancellor 
(1900-1909) ; ambassador to Italy 
(1893-97), special ambassador 
(1914-15) in attempt to keep Italy 
in Triple Alliance, it was charged 
that his foreicrn policies helped to 
cause World War I 
Bulou*, Friedrich IVilhelm, Baron 
(1755-1616), Prussian general, 
at battle of Leipz’s: 1*13: over»^n 
Holland and Belgium; aided 
Wellington at Waterloo. 

Bulon, Hans Guido von, Baron (1830- 
94), German pianist conductor, and 
profound student of music lit- 
erature, toured in IT S. 

Biilrn<di, any of se\eral large rushhko 
or gra*^slike plants especially the 
genus Scirpus of the sedge family; 
name sometimes gi\en al«o to the 
cattail; the biilru‘»h of the BIhle 
was a species of papyrus- 5-9G 
Bnlslmia, also Traleika, or Benall, 
native names for ilt McKinley 
Buluer, Sir Henry. Sec tu Index Ball- 
ing and Bulwer 

Bnlirer-Lytton. Sec in Index Lytton 
Btimble, fat, self-important beadle 
who is a tyrant o\er -workhouse in- 
mates in Charles Dickens* 'Oliver 
Twist*. 

Bumblebee, or hnmblebee B-93, 96, 99, 
W-52, color pictures W-51, B-97, 
I-154d, P-420b 
pollinates red clover C-359 
Bump*po, j^atty, frontiersman in 
Cooper’s 'Leatherstockmg Tales’; 
nicknames include Deerslayer, 
Hawkeye. the Pathfinder. Leath- 
erstocking. C-468 

Buna (bp'«<i), New Guinea, village on 
n. coast of Papua; Japanese estab- 
lished bases here and at Gona (15 
mi. n.w.) in July 1942; recaptured 
by Allies Dec 1942* map r-SOS 
Buna rubber^ H-245, 246 
Bnnchbcrry, or dwarf cornel, a red- 
berried herb (Conitis canadensis) 
of the dogwood family; flowers 
greenish-white to creamy, some- 
times pink-tipped: color picture 
F-420a 

Bundle (bw«c7i), Balph J, (born 1904), 
American Negro educator and 
public official B-350— 1, picture 
B-350 

Buncombe, county in N. C.; pop. 124,- 
403 ; word “bunk** originated in 1820 
when Congressman Felix Walker 
made a lengthy .speech on the Mis- 
souri Compromise, explaining that 
his district expected it. and be was 
“speaking for Buncombe": map, 
inset N-274 

Bund (btiTid). in Oriental countries, 
quay or water’s-edge promenade 
Shanghai, pictures H-265, S-133 
Bund (bfaid, German byiit), Germnn- 
American, organization of German- 
Americans, formed in 1936 in U.S,; 
became dominated by Nazis; sought 
to foster anti-Semiti«m. 

Bundesrat (inn‘des~rat), the senate 
of the former German Empire, ap- 
pointed by and representing the 
federated states; had administra- 
tive, judicial, legislative powers; 
sessions not public. 

Bun foot, in furniture 1-177 
Bungalow, a one-storied house; name 
and house originated in India. 
Bunin (bo'Jifn). Tran Alexeyevich 
(1S70-1953), Russian novelist and 
poet; Nobel prize in literature 1933 
(‘The Gentleman from San Fran- 
cisco*: 'The Well of Days'); R-295 


Key: cape, dt, far, fast, what, fpH; me 


Bunker. See iii Index Nautical terms, 
table 

Bunker 11111, battle of B-S51— 2, map 
B-351 

flag F-130C, color picture F-128 
Trumbull’s painting P-31— 31a, color 
picture P-30 

Bunker Hill Day, June 17 F-57 
Bunker IIIII Monument, in Boston, 
Mass B-352, B-260, picture B-259 
Banner, Hfenrj) C(njlcr> (1655—96), 
writer, born Oswego. N.Y.: short 
stories, novels, light verse: editor of 
Puck ('The Midge'; ‘Zadoc Pine*; 
‘Short Sire*?*). 

Bnnsen German Imn'cen), 

Robert IVilhelm Ebe»“l*n*'d (1*11— 
99). German chemist B-352, picture 
B-332 

burner B-352-3, picture B-353 
gej action explained 1>\ G-106 
spectroscopic £tudle«j S-331, B-352, 
P-231, picture A-428 
Bnn«ien burner, a gas burner devel- 
oped by Robert Bunsen B-352— 3, 
picture B-353 

Bunting. lurd of finch family B-35S 
indigo B-353, pit/uic F-68 
lark bunting state bird, table 
B-15S 

snow B-353. picture B-177 
Bunting, colored cotton cloth of plain 
nea\e similar to cheesecloth used 
for flags also a material of worsted 
yarn similar to nun's veiling but 
narrower and coarser. 

Bun’jnn, John (1628-68), Engli'^h 
Puritan leader and author of ‘Pil- 
grim’s Progress' B-354-6. picture 
B-354 

place in English literature E-S77. 
N-311 

Bnn> an, or Dunyon. Paul, hero of lum- 
ber camp t.a*es B-356, F-197. L-341. 
picture F-198 

place In American folklore F-197 
statue in Bemldji, Minn., picture 
M-290 

versions of the legend S-418, 423 
Buonarroti. See in Index Michel- 
angelo 

Buoy (bo't or boi), a navigation aid 
L-238, ptcfMic N-75. .^cc also in 
Index Nautical term*^, table 
acetylene-lighted A-7 
Buoyancj, ability to float; applied to 
supporting medium or the thing 
floated 

Archimedes* principle A-S03. 
L-262. dtapram L-263, picture 
A-76 

balloons B-28rf-9, 30, A-453 
liquids L-262 
ships, dta; 7 ram L-263 
Buraii ibo-ran'), a blizzard R-258, 
S-172, W-150 

Burbage, or Ilurbaclge (bur'bfp), 
Jame«i (died 1597), English actor, 
theater manager; one of owners of 
Blackfrlars Theater; S-119, 120 
Burbage, or Durbadge, Richard 
(1567?— 1619), English actor of 
time of Shakespeare S-119 
Burbank. I.uther (1849-1926), Ameri- 
can plant breeder B-356-7, picture 
B-356 

berries R-76 

birthday celebrated P-56 
Burbank, Calif.. cit>* n.e. of Los 
Angeles; pop. 78,577; aircraft and 
aircraft components, motion pic- 
tures, pottery, pharmaceuticals* 
map, inset C-35 

motion -picture studio, picture M-412 
Burbot, fresh-water fish {Lota ?>iac»- 
Zosa), also called ling or lawver* 
only member of cod family fo'und 
exclusively m fresh water. 
Burchfield, Charles Ephraim (born 
1893), arp'st, born Ashtabula 
Harbor, Ohio; realistic paintings of 
the American scene’* — street scenes. 
freight cars, drab house'?, fields-L* 

, yet, fern, there; ice, bit; row. won, for. 


also Imaginative and mystical 
works 

•November Evening’ P-22, picture 
P-22 

Bur clover C-360 

Burdekin Hirer, Queensland, Aus- 
tralia, rises on e. slope of Great 
Dividing Range and flows 350 mi. 
into Pacific in lat. 19* 45' S., map 
A-489 

Burden, Henry (1791—1671), Ameri- 
can inventor, born Scotland; pat- 
ented first cultivator used in U. S. 

Burden basket, used by American 
Indians, picture I-106a, 108c 

Burden frame, used by American 
Indians, picture I-lOl 

Bnrdeft-Coutt« (bilr-dcf' Lots), An- 
gela Georgina, B.arone**; (1814— 
1906). English philantliropist 
greatest heirf^^ '■f her time 

Bnrdefte (bttr-dcl'), Robert Jone« 
(1644-1914), humorist, minister, 
and writer, born Greensboro, Pa. 

Bnrdi'gnia, ancient name of Bordeaux 
B-252 

Bnrdock, a coarse biennial (Arcfiiim) 
of the family Compositae, with 
large heart-shaped leave*? and pur- 
ple or pale \ioIet flower.*? .surrounded 
by stiff pointed bracts with hooked 
tips* color picture F-179 

Bureau, in tT S. government. See in 
Index (Ten.sus. Bureau of; Stand- 
ards Bureau of etc 

Bnreanrmey (bu-roL'm^si) . a .system 
of go\emment the control of which 
i*! iargelv in the hands of officials 
organized into bureaus or depart- 
ments. The power of .«?uch official.® 
(bureaucrats) usually lies in the 
fact that they are empowered to 
interpret the laws and to issue reg- 
ulations for law enforcement. The 
liberties of the citizen® and the In- 
terest.® of the state as a whole tend 
to be ignored in favor of the policies 
and ambition® of the bureaucrats. 

Burette (hu-n'F), a chemical measur- 
ing tube. 

Bnreyn (Vu~rcVud). river in s e, Si- 
beria, flowing Into the Amur River 
above Khabarovsk; navigable for 
about 200 ml. above mouth. 

Burgas (bor'i/as), port of Bulgaria, 
on Black Sea; pop, 43.684; called 
Pyrgos in Middle Ages; flour and 
'ugar mill®, .®nan factorie®: wicp^ 
B-23, B-204, E-417 

Bur'genland, Industrial district in 
Austria on w. border of Hungary; 
1532 sq. mi ; fertile soil: awarded 
to Austria by Treaty of Trianon. 
1920; steps to occupy region in 1921 
resisted by Hungar>*; dispute ended 
in 1922 by giving Austria all but 
town of Sopron and its environs; 
Burgenkand annexed by Germany 
1938: returned to Austria 1945. 

BUrgermelstcr. See iii Index Bur- 
gomaster 

Bargp«B (bur’^rs), (Frank) Gelett 
(1866-1951). author, illustrator, 
and humorist, bom Boston, Mass. 
(‘Goops and How to Be Them ; 
‘Are You a Bromide?’; 'Look 
Eleven Years Younger’) 
quoted C-459 

Burges®, John 'William (1844—1931). 
educator and writer, born Gile® 
County, Tenn.: authority on po- 
litical science, historj*. and con- 
stitutional law: professor at Co- 
lumbia IJniversity 1876-1912. 

Burgess, Thornton IValtlo (born 1S<4), 
author, born Sandwich. Mass.; a* 
bov spent great deal of time out- 
doors observing nature; well known 
for children’s “bedtime .®torie‘=^ 
(‘The Adventure® of Reddy Fox. 
etc.); also wrote books on flower . 
bird®, animals. 

not, dp; cure. but. rude. full, bum; out; 




BURNHAM — 

born Henderson. N". T.; planned Chi- 
cago's World's Fair of 1S93: C-232, 
C-323a 

Burnham^ Sherbnme Wesicr (1S38— 
1921), astronomer, born Thetford, 
Vt.; professor of astronomy, Uni- 
^e^slty of Chicago: made important 
disco\'enes in double stars. 

Bnrning F'73-4. S€e also in Index 
Combustion 

Barning bush. Sec in Index Spindle 
tree 

Bcrninff a convex lens L-168, 

picture L-165 

Burnlej, England city in Lancashire 
22 mi. n of Manchester, pop 
84,950. cotton and worsted weaNnng. 
iron manufactures map B-325 
Burrm. John (lS5s-1943). first labor 
member Engli'-h House of Com- 
mons 1S92-191S: president local 
go%emmtnt board 1905—14 of 
board of trade 1914: oppo^^ed Eng- 
land's entrance Into World VTaT 
I and retired to private life 
Burn-. Kobert n7"iO-.or,i SrAtland’s 
greatest poet B-361— 2, E-379, pic- 
ture B-362 

Barn«i, Tommy (Noah BrU'-so) <i5Sl- 

1955). Canadian boxer bom Han- 
o^er Ontario 

hea\'\'\^eieht champion B-271, table 
B-272 

Burn*;. VTllVmm John f 1861-1932), 
detective horn Baltimore. Md.; 
chief U. S Secret Service 1921 
Bnrn«.Idc, Am1iro«e E'erett tl*'24— 81), 
Union general in Civil War. bom 
Liberty, Ind ; commanded McClel- 
lan's left wlnsr at Antietam. suc- 
ceeded McClellan in command of 
Army of Potomac Mov 7 1862; 

removed after defeat at Tredericks- 
huTg, but served as subordinate 
until end of war; go\ernor of Rhode 
Island 1€G6->G9, US senator 1875- 
61; gave name to a «tvle of side 
whiskers P-2S3. C-335 
Burnt alum A-181 
•*Bnrnt starch” (dextrin) D-77 
Bar oak, or mo<sj* cup oak 0-319, 320, 
table W-1S6C 

Bnr'pee. Lawrence Johneton <1573- 
19 IG). Canadian historian and 
author: excellent on earlv Canadian 
explorers ('Search for the Western 
Sea’; ‘Discover}' of Canada’: ‘Dic- 
tionary of Canadian Histoo'*)- 
Burr, .%aron (1756—1836), 3d vice- 
president of the United States 
B-362-3 

conspiracy B-363, J-332c 
duel with Hamilton H-253, B-365 
election V-466h 

Burr, Theodosia (1783—1813), daugh- 
ter of Aaron Burr B-363 
Burr, of plants 
chestnut, pictures C-226, 227 
Burrbel (bCr’pJ), or blue sheep, a 
wild sheep S-138 

Burrinjuck Dam, in Australia on 
Murrumbidgee River. See also in 
Index Dam, fable 

Burritt, Elihn (1810-79), philanthro- 
pist and reformer, bom New Britain, 
Conn,; being both Vmeuist and 
blacksmith, earned title of “Learned 
Blacksmith”; organized. 1840. 
League of Universal Brotherhood 
for Abolition of War; attended 
various peace congresses (‘Sparks 
from the Anvil’; 'tUalks in the 
Black Country’). 

Burro (biir'o), a small donkey A-424. 

See also (ii Index Ass 
Burroughs, Bryson (1869-1934), 
painter, born Hyde Park, Mass.; 
excelled at decorative landscape 
and fantastic interpretation of 
legends; curator of paintings, 
iletropolitan ifuseum of Art, Hew 
Tork City, after 1907, 
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BorrongliS, Edgar Bice (1875— JD50), 
writer of fanciful adventure stories, 
bom Chicago. 111. (’Tarzan of the 
Ape.<j’). 

Burroughs. John (1837-1921). Amer- 
ican naturalist and writer B-363, 
pictures B-3GS. R-225 
Burroughs, Williani Seward (1857— 
08). m\ enter, born Rochester, X.T. 
calculating machine C-18b 
Burrougli^ NeWAboj s Foundation, 
Harry E., Boston. Mas*: ; estab- 
li'^hed 192S by Harry E. Burroughs. 
Russian-American lawyer and for- 
mer newsboy, to raise t-hc cultural 
level of the newsboy. 

Burrow- 

chipmunk C-287 

earthworm E-197, picture H-353 
gopher G-141 
mole M-332 
prairie dog P-400 
rablut R'15. 18. picture R-IS 
spider trap-door S-342, pirfwrc S-348 
toad picture H-353 
woodchuck, puturc H-352 
Burrow ing owl 0-431 
Bursa, formerly Bru«ia. historic city 
of Turkey, 15 mi. s. of ?ea of Mar- 
mara; pop 100 007: hot .sulfur and 
Iron springs, silk and carpet manu- 
factures- maps T-215. .^-406 
Borslcm (bjjrc'Jtm) England fa- 
mous pottery town in f^tafford'^hire; 
birthplace of Jo’^iah Wedgwood: in 
1930 became part of Stoke-on- 
Trent- map B-S25 

Burt, (Maxwelll Strwthers (1P52— 
1954). novelist. born Baltimore. Md : 
nen-epaper reporter and Instructor 
in CngM«h at Princeton after 190S 
live<l ehfeflv on ranch in Wvnminc: 
novels deal with contemporary* life 
(‘The InteTT>retcT’<i Hon'se*. ‘The 
Delectable Mountains*: ‘Fe**ti\’nr ) . 
‘The Diary of a Dude Wrangler' is 
an account of his ow*n ranch life 
His wife. Katharine Henlln Burt 
(bom 18^2). is also a noveH«t. 

Burt, IViUlam AiiMIn (1792-1555). in- 
ventor and surveyor, born Peter- 
sham. Mass.; sclf-cducated inventor 
of “solar compass.*' surveyor’s in- 
strument still in use: government 
surveyor in Michigan and discov- 
erer of iron ore In Marquette 
County; active in politics 
first typewriter patented T-231, pic- 
ture T-231 

Burton. Haroia niU (bom 38SB>, ju- 
rist horn Jamaica Plain. Ma«s * 
practiced law 1912-35: mayor’ 
Cleveland. 2935 — 40; U.S, senator 
from Ohio 1941—45: named a'='=^oci- 
ate Justice. U.S. Supreme Court, 
1945. 

Bnrlon, .«?r Rirlinrd Frnncl® (1821— 
90). English explorer and -writer; 
translator of ‘Arabian Xights’; dis- 
covered Lake Tanganyika: A-292 
Burton, Robert (I5T7-1C40). English 
author; ‘The Anatomy of Melan- 
choly, curious. fanta«=tic book, be- 
loved by Lamb and Samuel John- 
son; E-377 

Burton. Theodore ElUnb (1851-1Q29). 
legislator, born Jefferson. Ohio; 
seiv'ed in both houses of Congress 
30 years; Important work In water- 
ways development : president Ameri- 
can Peace Society 19ii-i5 and 
1925-29. 

Burton, Virginia Lee (born 1909), 
artist niustrator, and author of 
children’s books, bom Xewton 
Center. 3fass,; part of her childhood 
was spent In Carmel. Calif.; received 
Childecott medal in 1943 for ‘The 
Little House'; other titles; ‘Katy 
and the Bier Snow’ and 'Jfike Mul- 
ligan and His Steam Shovel’; illus- 
trated ‘The Song of Robin Hood*. 


BUSHMASTER 

edited by Anne Burnett Malcolmson. 
Burton, T^'ililam Meriain (1865—1934), 
chemist and business executive, 
bom Cleveland. Ohio; president of 
Standard Oil Company of Indiana 
1918-27 

oil cracking process P-177, table 
1-199 

Burton-on-Trent, England, county 
borough in Staffordshire and 
Derbyshire: pop. 49.169; scat of 
brewing industry: map B-325 
Buru, island, Indone'Jia. See in Index 
Eoeroe 

Burundtik, or .\slatic clilptnunk, a 
ground squirrel living in forests 
of n Asia as far as Ural Mts.; 
head and body C in. long, tail 4 in.; 
y'ellowisli brown-gray, striped 
lengthwise with black; Ecieniihc 
name Kuterntas asiaticus. 

Bury, John Bagncll (1661-1927), Irish 
historian, rcgius professor of mod- 
ern history in Cambridge Univer- 
sity; edited Gibbon’s ‘Decline and 
Fall of the Roman Empire'; author 
of histories of Greece and Rome. 
Bury, England, tov.n in Lancashire 
10 rm. n.w. of Manchester; pop. 
58.529, cotton and woolen manufac- 
tures foundries: map B-325 
Bnrj at-MoTigol Bepnblic, Russia. Sec 
in Index Burjat-ilongol Republic 
Bury rt. Edmunds, or 8t. Edmunds- 
bury, England, town in W. Suffolk 
60 mi. n e. of London; pop, 20,045; 
named from Saxon King Edmund; 
ruin** of old Benedictine abbey: mop 
B-32S 

Bus B-364— 364a, picfwrrs B-384-364a 
government regulation 1-198, B-564o 
trolley bus S-431, picture S-431 
types B-S64C 

Bui^by, Itichnrd (lCOG-95). English 
schoolmaster, head of Westminster 
School; notorious for u®e of the 
birch : teacher of Dryden and Locke. 
Bosch, Adolf (Ceorg Wilhelm) (1891- 
1952), American violinist and com- 
poser, bom Germany: youncer 
brother of Fritz Busch; founded 
hfs quartet 1919: came to U. S. 
2939; toured with son-in-law Ru- 
dolph Serkin. pianist, plai’ing 
violin and piano sonatas. 

Buccli. Fritz (1690-1951), Argentine 
opera and orchestra conductor, 
born Germany; elder brother of 
Adolf Busch; won worldwide note 
as director Dresden Opera 1922- 
33; conductor Metropolitan Opera, 
Mew Tork CIU*. 1945-51. 
nn«h, Vannevar (born 1690), elec- 
trical engineer, bom Everett Mass.; 
with Massachusetts Institute of 
Technology 1919-38; president Car- 
negie Institution after 1939 '.headed 
Office of Scientific Research jmd 
Development and the superseding 
Research and Development Board o- 
Xalional Military Establishment 
1910-48 , 

atomic power project table A-464 
Bush. See in Index Shrubs 
Basil, remote, thinlj’ settled interior 
of a country vhich has not been 
cleared for cultivation 
Australia A-482. picture A-479 
Bnshel. a unit of measure W-SG, tables 
W-89, 87, 88 

Bushido (ho'slit-dd), code of chivahT, 
feudal Japan J-318 
Bnshmnn, one of a people of South 
Africa A-4S, S-242, mop A-39, pic- 
ture E-454, color picture A-S5 
Bashmaster. large, poisonous 

of tlie pit-viper family, Crotaltnae^ 
habitat Central American and trop- 
ical South America, 
racial classification, chart K — 
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BY-PRODUCT 


BUTTERFLY 

eggs B-367C, pictures B-367d^ E-269 
leaf, protective coloration P-419, pic- 
tures P-420, 1-158 

metamorphosis B-367Z>-c, C-1S7~8, 
picfwre B-367&, color pictures 
B-S65-7 

moth, comparative characteristics 
B-365 

tropical, coloj’ picture B-367a 
Butterfly bush. Sec lu Index Buddle- 
!a 

Botferfiy doff. Sec lu Index Papillon 
Bntterflj fish, of familj Chactoilon- 
fiVfac; found in coastal waters and 
coral reefs of the East and West 
Indies- color picture 0-3S4 
morays and F-105 

Batterfl> flot^er. Sec tii Index Schi- 
zanthus 

Butterfly s-troke. in swaninin? P-473, 
pictures S-472 

Butterflj ^^eetl. or pleurisy root, a 
perennial herb of the milkweed 
family ^-254 
Buttermilk, table M-252 
Butternut, or uhite walnut, a tree 
B-S69 

Butteruort. a genus (Piupuicii/a) of 
small perennial^ of the bladders ort 
family flowing in damp places has 
broad fleshy leave® greasy to the 
touch: flowers solitary, white to 
purple, and yellow 

Bulferworth, Ilerekiah (153^-1003). 
writer of children’s stories and 
\erses. bom Warren R I ('Zig- 
Zag: Journeys’) 

Butt Joint, See lu Index Archlterture. 
fable of terms 

Button. Sir Thomas (died 1C34), 
English navigator led an expedi- 
tion in ®earch of Northwest Pa5«age 
IClS-l*) 

Manitoba M-80 

Button B-369-72, pictures B-370-2 
Buttonhush. a shrub of the gMius 
I'cphaJauttis of the madder famil> 
has pointed oblong leave**, oppo'-itc 
or in whorls of 3 . fragrant small 
xvUit<^ flowers in globular head®. 
Button. Button. Who’s Got the 
Button?, a game G-8d 
Button clover C-360 
Buttonhole^* 
how to make S-114 
sewing-machine attachment, piefure 
S-116 

Bnttonliole stitch, in sewing S-112,di<i- 
grain S-111 
Button lac L-82 

Button snakeroot. Sec in /ndca: Llatris 
Buttonwood, or camore S-486 
Bnt'fress, in architecture A-317, piV- 
turc M-159. See also in Index Archi- 
tecture, table of terms 
flying buttress A-316, 317, nicfiircs 
A-315, E-440 

Bu'tjl, combining radical (CtH>) of 
butane. 

Bufjl ac'efate. a solvent, formed of 
butyl and ethyl linked by CO* 
lacquer L-82 

Buts’I alcohol, a compound (CJiHiOH) 
of hydroxyl and butyl 
bacteria produce B-15 
'•olvent L'82 
Butyl robber R-245 
Butjric (bu-fir'tZ:) acid, an organic 
compound (CsHtCOOH) which gives 
odor to rancid butter F-52 
Boxaccae. See in Index Box family 
Buzzard. See in Index Vulture 
Buzzard hawk H-292 
Buzzards Baj , Mass., an inlet of the 
Atlantic on the s. coast of Massa- 
chusett.®, maps M-124, 133 
Cape Cod Canal C-118, C-108b. pfr- 
t.ire M-lS.'j 


BYZANTINE RULERS 

Under Diocletian (\J>. 284), the Homan Empire »»a^ divided into the Eastern Emigre and 
the \re*tern Empire, hut it uas not onlil the death of Theodosios (aj>, 395} that the two 
»*erc finall\ separated. The name ’'B>zantine** applies to ilie Eastern Empire from that 
time on. For Ea-lem rulers prccedinp .Arcadiuf, ser in Index Heme, Emperers of, talte. 
In this lahleo'erlappinp dales indicate co»ruIer«, except in thecas^ of the Latin Emitercrs 
»iho, dunn? the C!ru«ades, were set up as rivals to ilie ISicaean Empererfi. 


39S~‘103 Arcadju* 

IDS— 150 Theodo‘io« II 

45()-'157 Marcianus 

457—174 Leo I 

474 Leo II 

474-491 Zeno 

491-518 Anastasius I 

518-527 Jusiinus I 

527-365 Justinian I 

565-578 justinus II 

378-582 Tibenu*. Constantines 

582-602 Mauritius 

602-610 rhocas I 

610-^1 llcrachus I 

611 Constantine III 

61! Iferacleon 

641-665 Con«tan« !l 

668-685 Constantine IV 

635-693 Justinian II 

69.5-698 Leontm^ If 

608—705 Uberm* Ilf. Apsimar 

705-711 Justinian II (restored) 

711-713 rhilippicus 

713-715 \nasta«iu5 II 

715-717 Theo«lo*ins III 

7I7-74I Leo HI, the Isaunsn 

741-775 Consfaniine Kopronymus 

T7S-780 Leo I\ 

780-797 (jonstantine \ 1 
797-802 Irene 
802-811 Niceplioros I 
8U Stauracius 

811- 813 Michael I, Jlhan^alM 
813-820 Leo I, the Artncnian 
820-829 Michael II 
829-842 TheopKilo* I 

812- 867 Michael III 
842-666 Bardas 

867 Tbeophihis II 
867-886 Basil h the MacedooIaQ 
886-912 Leo 1 1, the 

912- 913 Aletander III 

913- 939 Constantine I If, 

l'orpb'r«»?enitus 

919-94-1 Romanus f. I.ecnpenus 
939-963 Homanus II 
963-1023 Basil If. Diilraroktonos 
963-969 Nicephnrus If, Rhocas 
969-9T6 John I, Tzinn<<*es 
1023-28 Constantine Vflf 
1028-50 Zoe 


1028-34 Homanus III, ArFjropoIus 

1034—41 Afichael IV, the Paphla- 

ponlan 

1041— 12 Michael 3% Kalaphales 

1042- 31 Clonsiantine IX, Mono- 

maelius 
1054-56 Tlietwlora 

1056- 57 Michael VI. Stratioticos 

1057- 39 Isaac I. (3nmnenus 

1059-67 Om-iantine X, Dukas 
1067 \ndronirtis 

1067 0>n.«tantine XI 

1067-71 Homanus IV, Dlojencs 

1071-78 Micliael 3 II, Harapinakes 

1078-81 XicetdioriJs III, Botaniates 
1031-1118 Alexius I, C^mDcnus 
1118—13 John IV, Clalus 

1113-80 Manuel I 

1180-83 Mexius 11 

1182-85 \nt!ronic«« I 

1185-95 Isaacif. (npelus-Comncntia 
1195-1203 Mexiu* III, An^elus 
1203-5 Alcttu- IV 

1201 Alexius Dukas 


1204- 5 

1205- 16 
1216-17 
1218-28 
1228-61 


Latin Emperors 
Baldnin I 
Henrj VI 

Peter dc Courtenay 
Hohert de (i>urtcnay 
Daldtain II 


JNieoron Emperors 
1206-22 Theodore I, Lascaris 

1222-5 1 Jtilm Dukas Vaiattc* 

2254-59 Theodore 11, Lascaris 
1258-61 John IV, Lasearis 

The Pateotofi 
.Michael Mil 
1282-1328 AndroniCTis II 
1295-1320 Michael IX 
1328-41 Andronicus III 
Joim V 

Jolm ^ T. CaniaeuzecD 
Jolin V (restored) 
Andronicus IV 
John V (restored) 

John vn 

1391-1125 Manuel II 
1425—18 John Vlll 
1448-53 Constantine XI or XIII 


1261-82 


1341-1 
1347-54 
1355-76 
1376-79 
1379-91 
1300 


lift bridge B-S08. ^fc also in Index 
Bridge. taVlc 

Burr bomb. See in Jndcj' V-bombs 
Byblo*i ibib'los), ancient city on site 
of modern Jcbell In Lebanon on 
Mediterranean coast 25 ml. n.e. of 
Beirut; called Gciml m Bible; early 
center of Phoenician civilization; 
valuable remains of Egv'ptian oc- 
cupation in 14th centurv b.c.; later 
chief fortress of Philistines until 
their defeat by Israelites. 

Bjdgoszcz (Md’#76s7i(c7t), or Brom- 
berg (brdm'htrzr). Poland, citv on 
canal between Oder and Vistula 
rivers; formerly in province of 
Posen, Prussia: pop. 159,636; trade 
center: maps E-416, 424 
Bjelinsky, or Bellnuky (l>cMn'-s7:d), 
Visarlon Grigorevicli (1810— 16)* 

Russian critic and philosopher. 

Bj e-Lo Baby, a doll D-122 
Byelorasnia. See in Index White Rus- 
sian (Byelorussian) Soviet Social- 
ist Republic 

Byeinkba. mountain, Siberia. See in 
Index Belukha 

2c}, Or Bely, Andrey, pen 
?9ris Nikolaevich Bugaiev 
(bp-pa j^e/) (1880-1934), Russian 
mjstic poet and novelist (‘Peters- 
burg’; ‘The Bm’) : R-295 

h<^e, foundation sire of 


•Bjezbozbnlk’ (“The Godless”). ^Rus- 
sian antireligious Journal R-27- 
Bj-law. a rule or regulation made by 
a society or organization (incorpo- 
rated or unincorporated) for its 
government P-89 

Byng (bine/), Julian Iledworth Geoi^c, 

first xUconnt ot Timy (Iro-- 
1935), British general and states- 
man; served in Boer War ana 
In World War I; commandea 
Canadian Corps at A’imy 
governor general of Canada 
26; chief commissioner liOnaon 
police 192S— 31. 

Byn'ner, Witter (born 16S1), 

bom Brooklyn. N. T.; later lived 
in Santa F^. X. M.; verse fanle 
and varied; in Tndian Eart 
interpreted Indian life in 
Southwest; translated and ^ 
piled ‘The Jade Mountain . Chme. c 
antholog>- (with Kiang 
By-pa®® condensers, in radio R" ' 
diagram R-35 
By-product, a secondary 

pecially, a product obtained _ 
of the manufacture of anouier 
product « fci—?; 

agricultural P-S04: com 
diagram C-483; cotton 
soybean M-73; 
sugar cane S-446, picture P-- 
alum A -181 


- - - ■ — aiiiin --A-AOi 

Key: cape, dt fc7r, fast, what, fall; nit, vft ftm T ; — 

. c, tern, there, tee, bit; row. won. for, not, d*?; cure, but, rfjde. ft'U. b«rn. 




